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ABSTRACT 


Education in medical colleges can produce a significant psychological stress on undergraduate students. Wide 
range of psychological morbidity has been reported among medical students ranging from stress, depression and anxiety 
Researches reported some psychological changes among medical students specially in beginning of their academic life due 
to change the environment from the school to the university, information input overload, and academic evaluation (exams 
and continuous assessment). Presence of these condition among the medical students who will be the future doctors can 
affect negatively the proficiency of academic study program, clinical practice, their relation and attitude with their 
colleagues, teachers and ultimately with their patients leading to medical errors and malpractice. The objective of this study 
was to determine the prevalence of depression, anxiety and stress disorders among medical students in King Khalid 
University, Saudi Arabia. In this cross sectional study data were analyzed by using SPSS ver 20 descriptive and inferential 
statistics were obtained. 47.9% of the respondents have normal depression score while 15.5% have mild, 19.7% have 
moderate, 8.4% have severe and 8.4% have extremely severe depression scores. 41.8% have normal anxiety score, while 
12.8% have mild, 21.8% have moderate, 10.3% have severe and 13.2% have extremely severe anxiety. 50.2% have normal 
stress score while 14.6% have mild, 17.6% have moderate, 12.3% have severe and 5.4% have extremely severe stress. 
Increasing depression and anxiety should be encountered by the college think tank and it is vital that colleges continually 
evaluate the mental health of their students and tailor treatment programs to specifically target their needs. 


KEY WORDS: academic, anxiety, depression, stress, students 


INTRODUCTION: 

Education in medical colleges can produce 
significant psychological stress on undergraduate 
students. Wide range of psychological morbidity has 
been reported among medical students ranging from 
stress, depression and anxiety'''. Researches reported 
some psychological changes among medical students 
specially in beginning of their academic life due to 
change the environment from the school to the 


evaluation (exams and continuous assessment)."” 
Presence of these condition among the medical 
students who will be the future doctors can affect 
negatively the proficiency of academic study 
program, clinical practice, their relation and attitude 
with their colleagues, teachers and ultimately with 
their patients leading to medical errors'*”!. The 
American Psychological Association characterizes 
anxiety and stress” ” by feelings of tension, worried 


university, information input overload, and academic 
Corresponding Author: Dr. Awad Saeed Al- 
Samghan, 

Department of Family & Community 
Medicine College of Medicine, King Khalid 
University Abha, Kingdom of Saudi Arabia. 
Phone No.: 00966-503-750084 

E-mail: awas1420@hotmail.com 


thoughts, and physical changes. 

The College of Medicine at King Khalid 
University, Abha, offers medical training to boys and 
girls both. The medical curriculum at medical school 
in King Khalid University consists of basic and 
clinical subjects complimenting each other in a 
gradient fashion. The learning methods include 
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lectures, seminars, laboratory sessions, and clinical 
rotations. Anxiety is more related to autonomic 
arousal, skeletal muscle tension, and _ situational 
aspects, whereas stress is more related to irritability, 
impatience, and difficulty in relaxing. A person could 
be diagnosed as depression if he shows a variable 
combination of low mood, loss of interest & pleasure, 
feelings of guilt, low self-esteem, disturbed appetite, 
disturbed sleep, and disturbed concentration “" It has 
been reported that medical students suffer from 
depression, anxiety, and stress" Yusoff et al." have 
previously reported that healthy students develop 
depression and stress after starting their medical 
education. The concern for getting postgraduate 
training and job chances could be an additional trigger 
for psychological illness. It has also been reported that 
doctors prone to have a higher suicidal rate than the 
general population.""” 


MATERIALS AND METHODS: 

The Study was a descriptive cross sectional 
study conducted at College of Medicine, Abha city, 
Saudi Arabia during the period of January 2014 to 
March 2014. 650 students (boys and girls) were 
invited to participate in this study, students from the 
2nd year to the 6th year were included in the study. 
The recruited students were informed about the 
purpose of study and explained about the general 
instructions. Informed consent was taken prior to the 
study. The students were allowed to respond in their 
own time and privacy. The participation was entirely 
voluntary. The study protocol was approved by the 
Research Ethical Committee in the college, then they 
were given the questionnaires which comprised of 
personal data, depression-anxiety-stress scale (in 
Arabic language). The DASS is a 42-item self-report 
instrument designed to measure the three related 
negative emotional states of depression, anxiety and 
tension/stress. This diagnostic test provides the 
researchers with a scale for each factor being 
measured (stress, depression, and anxiety). This scale 
ranged from normal, mild, moderate, and severe. 

The data were analyzed using SPSS 20, 
statistical analyses were conducted descriptive (mean, 
S.D percentages and frequencies) were obtained. Chi 
square test, Pearson correlation, were applied to 
measure the significance difference and degree of 
associations among the variables. p-value less than 
0.05 would be considered as a significant. 


RESULTS: 
Table | depicts that the mean age of the 


students were 21.7 years with S.D 1.57. Figure 1 
shows that 35.1% of the respondents were females 
while 64.9% were males. Figure 2 depicts the 47.9% 
of the respondents have normal depression score while 
15.5% have mild, 19.7% have moderate, 8.4% have 
severe and 8.4% have extremely severe depression 
scores. Figure 3 shows that 41.8% have normal 
anxiety score, while 12.8% have mild, 21.8 have 
moderate, 10.3% have severe and 13.2% have 
extremely severe anxiety. Figure 4 depicts that 50.2% 
have normal stress score while 14.6% have mild, 
17.6% have moderate, 12.3% have severe and 5.4% 
have extremely severe stress. 


Table 1: Age Distribution. 


C.I (in years) Number % 
19-21 250 46.99 
22-23 198 37.22 
24-25 65 12.22 
26-28 19 3.57 
Total 532 100.0 

Mean 21.7+1.57 
Gender Distribution 


@ male 


B lemale 


Figure 1: Gender Distribution 
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Figure 2: Depression Scores. 
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Table 2: Depression scores. 


Depres 


sion scores 


Greases Normal de oneal Moderate depression Severe depression ek tae A 
No. % No. % No. % No. % N. % _ 
Male 175 51.62% 49 14.45% 66 19.47% 22 6.49% 27 7.96% 339 
Female 75 40.98% 32 1749% 37 20.22% 22 12.02% 17 9.29% 183 
total 250 «92.61% 81 31.94% 103 39.69% 44 18.51% 44 17.25% 522 
p value = 0.08 
Table 3: Stress scores. 
Stress scores 
Gender Normal Mild stress ie Severe stress Pane eis 
No. % No. % No. % No. % No. % 
Male 190 56% 50 15% 56 17% 31 9% 12 4% 339 
Female 72 39% 26 14% 36 =. 20% 33 18% 16 9% 183 
Total 262 95% 76 29% 92 36% 64 27% 28 12% 522 
p value = 0.0001 
Table 4: Anxiety Scores 
Anxiety scores 
Gender Normal Mild anxiety | Moderate anxiety Severe anxiety — eal 
No. % No. % No. % No. % No. % 
Male 149 43.95% 46 13.57% 76 22.42% 37 10.91% 31 9.14% 339 
Female 69 37.70% 21 11.48% 38 20.77% 17 9.29% 38 20.77% 183 
Total 218 81.66% 67 25.04% 114 43.18% 54 20.20% 69 29.91% 522 
p value= 0.007 


Table 2 depicts that there is no significance difference 
observed while comparing gender and depression 
scores p-value = 0.08. Table 3 depicts that there is no 
significance difference observed while comparing 
gender and stress scores p-value = 0.00001 Table 4 
depicts that there is no significance difference 
observed while comparing gender and anxiety scores 
p-value = 0.007. Table 5 shows the correlations, age 


and depression score, age and anxiety score, age and 
stress scores have week negative correlations. Level 
in the college and depression score ,Level in the 
college and anxiety score, Level in the college and 
stress scores have week negative correlations. Social 
status and depression scores, social status and anxiety 
score and social status and stress score have week 
positive correlations. GPA and. the scores also have 
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Table 5: Correlations 


Correlations 
Variables Depression Anxiety Stress 
scores scores scores 
Age -4% -5% -4% 
Level in the college -5% -6% -2% 
Social status 4% 8% 2% 
Parents status 6% 3% 3% 
Type of the house 5% 13% 7% 
GPA 3% 3% 8% 
Anxiety scores 


Db 418 


13.2 


Eatromety 


218 
‘ 12.8 
. 10:3 
: fa Aj 
0 


Norma Mild anxiety Moxierate Severe anuety 


primety severe anierety 


Figure 3: Anxiety Scores 


week positive correlations. The same pattern 
observed in between type of house and scores. 


DISCUSSION: 

College life can be very stressful. Sometimes 
parents, faculty and others tend to idealize their 
college experience and remember it as that idyllic time 
when they had few worries or responsibilities. 

The objective of this study gives an idea of the 
psychological health of the students in Abha, In our 
study 52.1% of the students have depression which is 
inline with other studies the prevalence of depression 
reported in US (49%), 18 Beirut (27.63% and 69%), 19 
Turkey (27.1%),1 Sweden (12.9%).""! Medical 
students have to deal with stressors specific to medical 
school in addition to normal stressors of everyday life 
which explains this high prevalence of anxiety and 
depression. Anxiety disorders are one of the most 
common mental health problems on college 
campuses" Forty million U.S. adults suffer from an 
anxiety disorder, and 75 percent of them experience 
their first episode of anxiety by age 22.""" According to 
a survey from the Anxiety Disorders Association of 
America(ADAA), universities and colleges also have 


Stress scores 
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Figure 4: Stress Scores. 


seen an increase in students seeking services for 
anxiety disorders.""” 

Our study comparing the significance 
differences among the gender and the depression, 
anxiety and stress scores and almost inline with the 
several studies. Most studies have found clear gender 
differences in the prevalence of depressive disorders. 
Typically, studies report that women have a 
prevalence rate for depression up to twice that of men 
(Bebbington, 1996)". For example, Kessler et al. 
(1994)"” reported that women in the United States are 
about two-thirds more likely than men to be depressed, 
and a national psychiatric morbidity survey in Britain 
showed a similar greater risk of depression for women 
(Meltzer et al., 2002)."" Gender differences in 
depression appear to be at their greatest during 
reproductive years. 


CONCLUSION: 

Increasing depression and anxiety should be 
encountered by the college think tank and it is vital that 
colleges continually evaluate the mental health of their 
students and tailor treatment programs to specifically 
target their needs. Based on the study findings, it is 
recommended to (a) understand one's role in stress 
reactions; (b) use student counselor services; (c) 
include stress handling techniques in the some part of 
curriculum; (d) develop a balanced life-style and 
effective personal organization; (e) learn specific 
relaxation techniques; (f) gain perspective on 
problems by discussing them, and (g) clarify one's 
values and develop a sense of spirituality. 
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ABSTRACT 

A randomized, prospective, interventional comparative study was conducted in 50 patients with primary open 
angle glaucoma (POAG) or ocular hypertension (OHT) for 13 months. The eyes were categorized as Group A consisting 48 
eyes and group B consisting 48 eyes. The purpose of the study was to compare the efficacy and safety of treatment regimens 
with a combination of 'Latanoprost with Timolol' and 'Brimonidine with Timolol' in patients of primary open angle 
glaucoma uncontrolled with timolol alone. Patients of group A were given a combination of Latanoprost 0.005% with 
timolol 0.5% once daily and group B were given a combination of Brimonidine 0.2% with timolol 0.5% twice daily. The 
outcomes were difference from baseline to month 6 in mean IOP reduction, mean best corrected visual acquity (BCVA), 
mean vertical cup:disc ratio (CDR), mean average retinal nerve fibre layer (RNFL) thickness, mean average rim area, mean 
deviation (MD) and pattern standard deviation (PSD). Mean baseline IOP levels in mmHg were 27.58(SD 3.28) in group A 
and 28.08(SD 3.11) in group B. At month 6, levels were 15.64(SD 1.42) in group A and 17.27(SD 2.35) in group B. Outcome 
at 6 month in BCVA, CDR, average RNFL and average rim area also showed significant difference between the groups. The 
adverse events occurred equally, 42 in group A and 44 in group B. The combination of Latanoprost/Timolol given once daily 
has more efficacy, equal safety and tolerability as compared to the combination of Brimonidine/Timolol given twice daily. 


KEY WORDS: brimonidine, latanoprost, primary open angle glaucoma (POAG), timolol 


INTRODUCTION: 

Glaucoma is a leading cause of irreversible 
blindness throughout the world. World Health 
Organization statistics indicate that glaucoma 
accounts for blindness in 5.1 million persons, or 
13.5% of global blindness (behind only cataracts and 
trachoma at 15.8 million persons, or 41.8% of global 
blindness, and 5.9 million, or 15.5%, respectively)."" 
Worldwide, it has become the second most common 
cause of bilateral blindness. Open angle glaucoma and 
angle closure glaucoma was estimated to affect 
approximately 66.8 million persons by the year 2000, 
with 6.7 million experiencing bilateral blindness.” 

The term glaucoma refers to a collection of 
diseases with diverse clinical and histopathologic 
manifestations characterized by progressive, 
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distinctive changes in the visual field and the optic 
nerve. Primary open-angle glaucoma (POAG) is a 
generally bilateral disease of adult onset characterized 
by more that 21 mmHg at some stage, glaucomatous 
optic nerve damage, an open anterior chamber angle, 
characteristic visual field loss as damage progresses, 
absence of signs of secondary glaucoma or a non- 
glaucomatous cause for the optic neuropathy. In 
general population, the mean IOP is 16 mmHg; two 
standard deviations on either side of this gives a 
‘normal' IOP range 11-21 mmHg. It is estimated that 4- 
7% of the population over the age of 40 years have 
IOPs >21 mmHg without detectable glaucomatous 
damage: ocular hypertension (OHT). 


Diagnosing POAG requires evaluation of 
IOP, the anterior chamber angle (by gonioscopy), 
optic disc, and visual field. In glaucoma, there may be 
concentric enlargement of the optic cup or preferential 
superior and inferior cupping with focal notching of 
the rim of the optic disc. As cupping develops, the 
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Figure 1: Glaucomatous cupping of a patient showing raised cup: disc ratio 
of about 0.6 and nasal shifting of vessels in right eye. 


Figure 2: Glaucomatous cupping ofa patient showing raised cup: disc 
ratio ofabout 0.6 and nasal shifting of vessels in lefteye. 


retinal vessels on the disc are displaced nasally (Figure 
1,2). Glaucomatous field loss involves mainly the 
central 30 degrees of field (Figure 3,4). The earliest 
change is baring of the blind spot. Contiguous 
extension into Bjerrum's area of the visual field at 15 
degrees from fixation-produces a Bjerrum scotoma 
and then an arcuate scotoma. Focal areas of more 
pronounced loss within Bjerrum's area are known as 
Seidel scotomas. Double arcuate scotomas-above and 
below the horizontal meridian-are often accompanied 
by a nasal step (of Roenne) because of differences in 
size of the two arcuate defects. Peripheral field loss 
tends to start in the nasal periphery as a constriction of 
the isopters. Subsequently, there may be connection to 
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Figure 3: Perimetry report of a patient's right eye showing glaucomatous 
field defects. 

an arcuate defect, producing peripheral breakthrough. 
The temporal peripheral field and the central 5-10 
degrees are affected late in the disease. 

Topical hypotensive medication is considered 
the treatment of choice in the initial management of 
increased intraocular pressure (IOP) in patients with 
glaucoma. Target IOP levels are not always achieved 
with the use of one agent, however, and many patients 
require combination therapy.’ Latanoprost/Timolol 
is a combination drug used in glaucoma, consisting of 
latanoprost (prostaglandin analogue, increasing the 
outflow of aqueous fluid from the eyes through the 
uveal-scleral tract) and timolol (a beta blocker 
decreasing the production of aqueous fluid). As a 
class, PG analogues are the most effective topical 
agents currently available for lowering intraocular 
pressure (IOP). The OBBs lower IOP through a 
reduction in aqueous formation. Aqueous formation 
can decrease by as much as 50%.""""' It is expected that 
the effects of beta blockers and PGs on IOP reduction 
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would be additive, and this has been confirmed in 
clinical studies. In several trials in which latanoprost 
once daily was added to timolol twice daily, additional 
IOP reductions of 24% to 37% were achieved." 
Latanoprost has been FDA approved as a first-line 
treatment of open-angle glaucoma or ocular 
hypertension since 2002. A fixed-combination of 
latanoprost 0.005% and timolol 0.5% is available. 
There is substantial evidence that the fixed- 
combination product is more effective than either 
timolol or latanoprost alone.""""*' Fixed combinations 
of latanoprost and timolol reduce IOP an additional 
15% to 25% below a timolol-treatment baseline or a 
latanoprost- treatment baseline."""” 

Brimonidine/ Timolol is combination of 
brimonidine (an a2 adrenergic agonist) and timolol 
(af adrenergic blocker), in concentrations of 0.2% and 
0.5% respectively. Both substances work by 
decreasing the synthesis of aqueous humor. 
Brimonidine reduces IOP in ocular hypertensive 
patients by reducing aqueous flow (20%) and possibly 
by increasing uveoscleral outflow." Brimonidine is 
the latest alpha agonist to be approved by the FDA for 
the treatment of glaucoma. 


eve - 


Figure 4: Perimetry report of a patient's left eye showing glaucomatous 
field defects. 
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Figure 5 : OCT of a patient. 


MATERIALS AND METHODS: 

A total of 50 patients of either sex suffering 
from POAG uncontrolled with timolol alone were 
evaluated and randomly divided into two groups (96 
eyes: 4 patients were uniocular) were included in this 
study conducted in the Department of Ophthalmology, 
Maharani Laxmi Bai Medical College, Jhansi, Uttar 
Pradesh, India over a period of 13 months from 
February 2014 to February 2015. The procedures 
followed were in accordance with the ethical 
standards committee on human experimentation 
(institutional or regional) and with the Helsinki 
Declaration of 1975, as revised in 2000. The 
necessary permission from the Ethical and Research 
Committee was obtained for the study. 

First group 'A' comprising of 25 patients was 
given a combination of LATANOPROST-TIMOLOL 
and the second group B of another 25 patients was 
given a combination of BRIMONIDINE-TIMOLOL. 
Inclusion criteria was: 218 years of age; Unilateral or 
bilateral primary open angle glaucoma 
(POAG),pigmentary glaucoma,or exfoliative 
glaucoma or ocular hypertension (IOP 221 mm Hg); 
At screening,inadequate response to monotherapy or 
dual therapy (IOP > 16 mm Hg); At baseline, 
following washout of previous therapy,the patients 
having: Mean 12:00 PM IOP 225 mm Hg and an 
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increase in IOP 23 mm Hg from screening; BCVA = 
20/80; Able to comply with protocol requirements. 
The patients having history of one or more of the 
following were excluded: acute angle closure 
glaucoma; closed or barely open anterior chamber 
angle; argon laser trabeculoplasty or any ocular 
surgery or inflammation or infection within 3 months 
of screening; ocular filtering surgery; other abnormal 
ocular conditions; sensitivity to benzalkonium 
chloride or any other component of drug solutions; a 
condition in which treatment with a B adrenergic 
receptor antagonist is contraindicated; concurrent use 
of monamine oxidase (MAO) inhibitors or tricyclic 
antidepressants (TCA); use of an investigational 
medication within 1 month before screening; use of 
systemic medication known to affect IOP unless both 
patient and dosage were stable for preceding 3 months 
and no change in dosage expected during study period; 
pregnancy or lactation. For eligible patients, current 
ocular hypotensive treatments were suspended with 
required prebaseline washout periods of 4 weeks for B 
blockers and prostaglandin analogues, 2 weeks for 
adrenergic agonists, and 5 days for cholinergic 
agonists and carbonic anhydrase inhibitors. 

Fixed drug combinations were used as 
Latanoprost 0.005% with timolol 0.5% once daily 
given to patients of group A and Brimonidine 0.2% 
with timolol 0.5% twice daily given to patients of 
group B. Eyes that met all inclusion and no exclusion 
criteria were designated as study eyes. After taking 
proper consent and without any financial interest a 
complete general examination is done, a detailed 
ocular examination was performed in the following 
sequence. First visual acquity was assessed as per 
BCVA logMAR chart.Then IOP (mmHg) by 
indentation tonometer (Schiotz tonometer) was 
obtained to have baseline documentation on day 1.Slit 
lamp biomicroscopy and gonioscopy were done. 
Fundus examination using 78 D/90D was done. Visual 
fields parameter using 30-2 SITA standard full 
threshold programme on Humphrey Field analyser 
perimeter were recorded as mean deviation(MD) and 
pattern standard deviation (PSD). OCT was analysed 
for vertical CDR, average RNFL and average rim area 
(Figure 5). The patients were followed up for IOP(mm 
Hg) at 12 PM for each eye at 1 week, 1 month,3 month 


and 6 month respectively. And for vertical CDR, 
average RNFL, average rim area, MD and PSD at 6 
month. Ocular findings and adverse events regardless 
of relation to treatment were monitored throughout. 
Investigators recorded observed adverse events, as 
well as those reported spontaneously by patients and 
those elicited by questioning. 

The patient's protocols were recorded in data 
collection form. Quantitative data were expressed as 
mean and qualitative variables were expressed using 
percentages. We applied Student's unpaired 't' test for 
equal or unequal variances, after calculating the 
variance of each data groups respectively. The p-value 
of < 0.05 for one - tailed hypothesis was considered 
statistically significant to reject the 'null hypothesis'. If 
the z test value or the observed difference between two 
means is greater than 2 times of standard error of 
difference (SED),it is significant at 5% level of 
significance. All statistical calculation/descriptive 
analyses (except z test value, that was calculated 
manually using the formula) were made with the help 
of data analyses tool of Microsoft Excel 2007. 


RESULTS: 

The mean age in this study in years was 43.52 
in group A and 42.52 in group B (range 20 to 60 years) 
(Table 1).16 patients in group A and 18 patients in 
group B were male, while 9 patients in group A and 7 
patients in group B were female (Table 2). 56% 
patients in the study group were from low socio- 
economic strata (Table 3). 

Thirty seven patients were diagnosed with 
POAG and 8 patients were having OHT (Table 4). The 
study groups, along with suspicious glaucomatous 
cupping, also had other additional suspicious 
glaucomatous fundus changes such as notching was 
present in 15.6% cases, bayonetting of vessels in 
19.79%, laminar dot sign in 9.37% cases, disc 
hemorrhage in 7.29% and baring of circumlinear 
blood vessels (BCLV) (Table 5). [The tables shown 
herein (Table 1 to Table 13) are based on extensive 
data set a detailed study]. 


Efficacy: 
The mean BCVA (logMAR) of group A 
increased from baseline values by 3.83%, while the 
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Table 1: Mean age distribution 


Age(yrs) GroupA  GroupB~ ztest p-value 
Mean 43.52 42.52 0.4314 0.50 
SD +10.4367 412.5037 


Table 2: Gender distribution in study groups. 


Sex Total number GroupA GroupB p value 
of patients (%) (%) 

Male 34 (68%)  16(32%) 18 (36%) 0.31 

Female 16 (32%) 9(18%) 7(14%) 0.26 


Table 3: Socio-economic status of the study groups 


Socioeconomic Number of Percentage 
status patients 

High 4 8% 
Medium 18 36% 
Low 28 56% 
Total 50 100% 


Table 4: Distribution of specific diagnosis included in both 
groups. 


Primary diagnosis Total no of Group A Group B p value 
patients 

Primary open angle 37 18 19 

glaucoma (POAG) 

Ocular hypertension 8 4 4 

OHM 0.50 

Pigmentary glaucoma 3 2 1 

Exfoliative glaucoma 2 1 1 

Total 50 25 25 


mean BCVA (logMAR) of group B increased from 
baseline values by 20.77 % after 6 months of treatment 
(Table 6, 7). Hence, group A showed much less 
deterioration of best corrected visual acuity from 
baseline as compared to group B. The p value was 
0.0097 indicating that there was a_ significant 
difference in mean baseline BCVA in the two groups. 

The mean IOP was consecutively reduced at each 
follow up in both the groups (Table 8, Graph 1). The 
mean IOP at 1 week was reduced from mean baseline 
IOP by about 10.67 % in group A and 12.79 % in group 
B. The mean IOP at 1 month was reduced from mean 
baseline IOP by about 18.13 % in group Aand 19.16% 


in group B. The mean IOP at 3 months was reduced 
from mean baseline IOP by about 34.37 % in group A 
and 32.48% in group B. The mean IOP at 6 months was 
reduced from mean baseline IOP by about 43.3% in 
group A and 38.5 % in group B, with a p value of 
0.00004244 (<0.05) showing a high statistically 
significant difference. In this study, all eyes in group A 
versus 81.25% of Group B treated eyes achieved > 
30% IOP reduction after 6 months, a magnitude likely 
to be clinically beneficial. Some clinicians prefer to set 
a target IOP level for their patients, and IOPs < 18 mm 
Hg have been associated with slowed disease 
progression in patients with ocular hypertension and 
glaucoma.''*'”’ Herein, all the eyes in the 
Latanoprost/Timolol treated group A achieved IOP 
levels of <18 mm Hg compared with the Brimonidine/ 
Timolol treated group B (70.88%). Also 75% of the 
eyes in group A achieved IOP levels of <16 mm Hg 
compared with group B (41.66%). 

On clinical evaluation of vertical CDR, the 
mean CDR increased from baseline in group A by 
2.519% and in group B by 14.08%, with a significant p 
value of 0.019 (>0.05). The results showed less 
changes in mean CDR at 6 months from baseline in 
group A as compared to group B (Table 9, Graph 2). 
However, the vertical CDR in OCT showed that the 
mean CDR decreased from baseline in group A by 
3.34% and increased from baseline in group B by 
2.39%, with a significant p value of 0.0447 (Table 10, 
Graph 3). 

The mean RNFL (um) in OCT at 6 months 
was found to increase from baseline in group A by 
2.887(2.93%) and decrease in group B by 
4.158(4.22%) with a statistically significant p value of 
0.0475 (Table 11, Graph 4). Follow up Mean Rim 
Area(mm’) at 6 months was found to increase from 
baseline in group Aby 0.0341(3.37%) and decrease in 
group B by 0.0535(5.42%) with a statistically 
significant p value of 0.0204 (Table 12, Graph 5). The 
follow up MD at 6 months showed variable results in 
both the study groups. MD at 6 months in group A 
decreased from baseline by 0.1122 (2.42%) while in 
group B increased from baseline by 0.3678 (7.348%). 
The follow up PSD at 6 months also showed variable 
results in both the study groups. PSD at 6 months in 
group A increased from baseline by 0.30295 (7.94%) 
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Table 5: Other suspicious glaucomatous signs found in study groups. 


Total no. of eye 


Group A Group B p value 


Notching 15 (15.62%) 9 (18.75%) 6 (12.5%) 
Bayonetting 19 (19.79%) 8 (16.66%) 11 (22.91%) 
0.50 
Laminar Dot sign 9 (9.37%) 5 (10.41%) 4 (8.33%) 
Disc Hemorrhage 7 (7.29%) 3 (6.25%) 4 (8.33%) 
BCLV 8 (8.33%) 4 (8.33%) 4 (8.33%) 
Table 6: Baseline characteristics 
Variables Group A Group B p value 
Mean age (years) 43.52 42.52 0.50 
SD +10.4367 +12.5037 
Gender 
Male 16 18 0.31 
Female 9 7 0.26 
Baseline BCVA (log MAR) 0.49117 0.51240 0.20 
+0.13122 +0.11309 
Mean IOP (mm Hg) 27.58 28.08 0.22 
3.2824 +3.118 
Clinically assessed meanCDR 0.516 0.504 0.29 
(cup: disc ratio) +0.0947 +0.1223 
Optical Coherence tomography (OCT) 
Baseline Mean vertical CDRin OCT 0.5450 0.5520 0.37 
+0.0889 +0.0917 
Mean baseline RNFL (um) in OCT 98.07 98.64 0.43 
+14.71 +16.18 
Mean baseline rim area (mm?) in OCT 1.0106 0.9875 0.30 
+0.1967 +0.2314 
Visual field test parameter 
Mean Deviation -4.6398 -5.005 0.26 
(MD) +2.8278 +2.8101 
Pattern Standard Deviation (PSD) 3.8133 4.409 0.12 
+2.7160 +2.8786 


while in group B decreased from baseline by 


0.0.32188 (7.87%) (Table 6,7). 


Safety: 


There was no statistical difference in the total 
number of adverse events, or for any individual 


adverse events, between the two treatment groups. 42 
events were observed in the patients of group A and 44 
events were observed in the patients of group B during 
the study duration (table 13). Group B had higher rates 
of allergic conjunctivitis (12% versus no event in 
group A), blepharitis (12% versus 4% in group A), dry 
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Table 7: Follow up characteristics of two groups 


Variables 

BCVA 

6 months 
(logMAR) 

1 week 

1 month 
Mean IOP 
Ganitins 3 months 

6 months 
Mean CDR 

6 months 


(cup: disc ratio) SD 


Optical coherence tomography 


Follow up mean 


vertical CDR in 6 months 
OCT 

Follow up mean 
BNELimnoce 7 
Follow up mean 

baseline rim area 6 months 


(mm?) in OCT 


Follow up Visual field test parameter 


Mean Deviation 
6 months 
(MD) 


Pattern Standard 


Deviation (PSD) 6 months 


mouth (12% versus no event in group A) and dry eye 
(20% versus 8% in group A. While group A had higher 
rates of eyelash changes (16% versus 4% in group B), 
iris hyperpigmentation (20% versus no event in group 
B) and cystoid macular edema/CME (16% versus no 
event of group B). 


DISCUSSION: 

With regional burden of blindness (RBB) 
being highest for India (23.5% of global blindness)", 
itis imperative to find measures to detect the disease in 
early stages before it starts to cause visual morbidity. 


Group A Group B p value 
0.50998 0.61088 
0.0097 
+0.19278 — +0.22190 
22.64 24.66 
0.4779 
+2.1018 +2.3015 
22.58 22.70 
0.4119 
+2.8197 +2.4810 
18.10 18.96 
0.0671 
42.7117 +2.8134 
15.64 17.27 
<0.05 
+1.4249 +2.3570 
0.529 0.575 
0.019 
+0.0966 +0.1157 
0.5268 0.5652 
0.0447 
+0.1244 +0.1245 
100.95 94.48 
0.0475 
+19.53 +18.02 
1.0447 0.9339 
0.0204 
+0.2355 +0.2854 
-4.6398 -5.005 
0.2632 
+2.8278 +2.8101 
3.8133 4.409 
0.1171 
+2.7160 +2.8786 


This study included a total of 50 patients with 34 males 
(68%) and 16 females (32%). The results were 
consistent with the finding of Gordon, Mae O, et al. 
(2002) 'The Ocular Hypertension Treatment Study", 
Leske, M. Cristina, et al. (1994) 'The Barbados Eye 
Study'”” and Rudnicka, Alicja R., et al (2006). who 
found that men were 1.37 times more likely to have 
open angle glaucoma than women but the subject of 
sex prevalence of POAG has always been 
controversial. Majority of the patients in the present 
study were found to be above the age of 40 years 
(60%). Majority of the subjects (56%) were from low 
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Table 8: Comparison of follow up mean IOP between the two groups. 


IOP (mm Hg) Group A 

Baseline mean 27.58 
SD +3.2824 

1 week mean 22.64 
SD +2.1018 

1 month mean 22.579 

SD +2.8197 

3 months mean 18.10 
SD +2.7117 

6 months mean 15.64 
SD +1.4249 


socio-economic strata, which is in resonance with the 

study conducted by King AJ et al(2000)"", which 
concluded that low socio economic background was 
indeed a risk factor for development of glaucoma 
despite universal health care. 

Achieving and maintaining low target IOP 
minimizes the risk of glaucomatous progression and 
vision loss.”*”" In the present study, in the initial 1 
month of treatment, group B showed more reduction 
in mean IOP from baseline in terms of percentage. But 
there was no statistically significant difference 
between the two groups at this point. While on further 
follow up at 3 months and 6 months respectively, 
group A showed much more further reduction in IOP 
from baseline in terms of percentage as compared to 
group B (table 8, graph 1). This study was powered to 
detect a treatment difference of 1.63 mm Hg in the 
change of IOP from baseline to 6 months using an 
unpaired ¢ test (p<0.00004244), supporting the 


Group B z test p value 

28.08 0.7579 0.22 
+3.118 

24.66 0.0439 0.48 
42.3015 

22.70 0.1880 041 
+2.4810 

18.96 0.2123 0.07 
+2.8134 

17.27 4.057 0.00 
42.3570 


DG, et al has found latanoprost to be superior to 
brimonidine when used adjunctively to timolol.’” 
Findings of the Early Manifest Glaucoma Trial have 
shown that the magnitude of IOP reduction is a major 
factor influencing disease progression.’ Progression 
risk was estimated to decrease by approximately 10% 
with each millimetre of mercury of IOP reduction. An 
IOP reduction of 30% has been shown to slow the rate 
of visual field progression among normotensive 
glaucoma patients’! and it has been confirmed in 
ocular hypertension that even a more modest 20% 
reduction is an acceptable response to treatment.” 

In this study, optic disc morphology showed a 
significant change between both the treatment groups. 
Although published articles about the change in optic 
disc morphology using OCT in subjects treated with 


Table 9: Comparison of follow up cup: disc ratio (CDR) 
assessed clinically after 6 months in both groups. 


conclusion that once daily Latanoprost with Timolol GroupA GroupB ztest pp value 
combination more effectively reduces IOP levels than 

twice daily Brimonidine with Timolol combination. Baseline 0.516 0.504 0.5820 0.29 
Prospective, double masked study by Kampik A , +0.0947  +0.1223 

Arias-Puente A, O'Brart DPS, etal’ and by Stewart 6 months 0.529 0.575 2.093 0.02 
WC, Day DG, Stewart JA, et al I! have shown that 

once daily latanoprost is superior to twice daily +0.0966 — £0.1157 

brimonidine when used as monotherapy, and one Increased from _0.013 0.071 

retrospective study by StewartWC,SharpeED,Day _ Baseline 
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Table 10: Follow up vertical CDR (cup: disc ratio) of two 
groups in OCT at 6 months. 


Group A Group B ztest p value 

Baseline 0.5450 0.5520 9.3108 0.37 
+0.0889 +0.10917 

6months —_—0.5268 0.5652 1.4957 0.04 
+0.1244 +0.1245 

Difference 0.0182 0.0132 

from 

Baseline (Decreased (Increased 


by) by) 


Table 11: Follow up Mean Retinal Nerve Fibre Layer 
(RNFL) in pm thickness of two groups in OCT at 6 months 


Mean RNFL GroupA GroupB- ztest p value 
Thickness (um) 

98.07 98.64 0.1787 0.43 
Baseline +14.71 +16.18 
6 months 100.95 94.48 1.6691 0.05 

+19.53 +18.02 
Difference from 2.887 4.158 
baseline (Increased (Decreased 

by) by) 


combination drugs could not be found, a retrospective 
study by Giiliz Fatma YAVAS*, Tuncay KUSBECI, 
Onur POLAT, Mahmut KARADAS, Sitki Samet 
ERMIS, Umit Ubeyt INAN,'” showed no significant 
changes in optic disc morphology in individual groups 
treated with Latanoprost/Timolol and 
Brimonidine/Timolol respectively. But there are some 
reports using the HRT (Heidelberg Retinal 
Tomograph) or scanning laser polarimetry. The HRT 
revealed optic disc changes in 14.3% of subjects using 
Latanoprost/Timolol, which was not statistically 
significant after logistic regression analysis'”, 
However, the results in OCT in the present study show 
that in group A the Latanoprost/ Timolol combination 
seemed to have a beneficial effect in halting the optic 
disc morphology changes at 6 months as compared to 
group B treated by Brimonidine/Timolol combination. 


Table 12: Follow up mean Rim Area (mm’) of two groups in 
OCT at 6 months 


MeanRNFL GroupA Group B= ztest p value 
Thickness (um) 

1.0106 0.9875 
Baseline 40.1967  #0.2314 —:9.6433 (0.30 
6 i 1.0447 0.9339 
oer +0.2355  - +0.2854 1.8443 0.02 
Difference 0.0341 0.0535 
from baseline (Increased (Decreased 

by) by) 


Table 13: Distribution of various side effects / adverse 
eventsseen in patients of both groups. 


Total no of Group Group 


Side effect adverse A B pvalue 
events 
Burning 7 4 3 
Conjunctivalhyp 6 2 4 
eraemia 
Allergic 3 0 3 
conjunctivitis 
Ocular itching 11 5 6 
Watering 4 2 2 
Dry eye 7 2 5 
Eyelid laxity 3 2 1 
Blurred vision 6 3 3 
Floaters 5 2 3 
0.42 
Photophobia 4 2 2 
Eyelash changes 2) 4 1 
Iris hyper 5 5 0 
pigmentation 
Cystoid macular 4 4 0 
oedema (CME) 
Blepharitis 4 1 3 
Diplopia 4 2 2 
Soreness 3 1 2 
Dry mouth 3 0 3 
Sinus allergies 2 1 1 
Total 86 42 44 


In subjects with early glaucoma, evaluation of 
the RNFL is important for evaluating glaucomatous 
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Graph 1: Comparison of follow up mean IOP between the two groups. 


ganglion cell loss. Kanamori et al.” showed that the 
RNFL decreased in glaucomatous eyes ,with or 
without early visual field defects. This showed that 
Latanoprost/Timolol combination in group A had 
favourable effects in preventing the progression of 
RNEFL thinning as compared to Brimonidine/Timolol 
combination in group B. The combination of 
Latanoprost/Timolol in group A also depicted 
favourable results in increasing the mean rim area as 
compared to the combination of | Brimonidine/ 
Timolol given to the patients of group B. Visual field 
did not show any change during treatment in either 


= Group A 


Sroup 6 


group. This is supported by a retrospective study by 
Giiliz Fatma YAVAS*, Tuncay KUSBECI, Onur 
POLAT, Mahmut KARADAS, Sitki Samet ERMIS, 
Umit Ubeyt INAN”) who found that both 
combinations in group A and group B were effective in 
preventing progression of glaucomatous visual field 
damage. There was no change in MD, PSD, SF, or 
CPSD in treatment groups compared to the baseline. 
Each | mmHg rise in IOP during a median follow-up 
time of 5.3 years has been shown to be associated with 
a 19% increased risk of visual field progression '”. 
This can explain why the present study observed no 
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Graph 3: Follow up vertical CDR (cup: disc ratio) of two groups in OCT at 6 months. 


ow Group A 


Group B 


Graph 4: Follow up Mean Retinal Nerve Fibre Layer (RNFL) in pm thickness of two groups in OCT at 6 months. 


changes in visual fields in the study groups. 
Nevertheless, progression of visual field disorder in 
glaucoma is usually slow. 

In group A, prominent side effects were 5 
events of iris hyperpigmentation, 4 events of Cystoid 
macular oedema (CME) and 4 events of eyelash 
changes. In group B, prominent side effect were 5 
events of dry eye, 3 events of blepharitis and 3 events 
of dry mouth. Rest of the adverse events occurred 
equally in both the study groups. The patients of group 


A had a slightly lower incidence of treatment related 
adverse events (68%) as compared to group B (76%). 
Systemic adverse effects in both the groups were not 
present, this difference to other study (Craven et al 
2005; Goni et al 2005; Sherwood et al 2006)!" in 
systemic side effect profile may be explained by 
selection bias, as patients with adverse events with 
beta— blocker therapy, previous poor response to beta- 
blocker or systemic contraindications to the 
medication were excluded. 
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Graph 5: Follow up mean Rim Area (mm’) of two groups in OCT at 6 months 


Baseline 


The only problem with Latanoprost/Timolol 
combination was storage problem. It is recommended 
to store unopened bottles in the refrigerator, between 
36 and 46 degrees F (2 and 8 degrees C) and are not to 
be freezed. Opened bottles may be stored at room 
temperature, up to 77 degrees F (25 degrees C), for up 
to 6 weeks. In terms of cost, Latanoprost/Timolol 
combination is costlier than Brimonidine/Timolol 
combination. But, keeping in mind the once daily 
dosage of Latanoprost/Timolol combination as 
compared to twice daily dosage of Brimonidine/ 
Timolol combination, the overall financial burden of 
both the groups' drugs was comparable. 


CONCLUSION: 

It is concluded that combination of 
Latanoprost/ Timolol has more efficacy than the 
combination of Brimonidine/Timolol in reducing IOP, 
reducing the worsening of visual acquity and 
glaucomatous optic nerve defects. However, long term 
studies are needed to be conducted involving 
considerations for visual field parameter changes in 
Perimetry and optic nerve changes in spectralis OCT. 
Meanwhile, the combination of Latanoprost/ Timolol 
has been observed to have equal safety and tolerability 
but higher treatment cost to the combination of 
Brimonidine/Timolol. 


Group A 


Group B 


6 Month 
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ABSTRACT 


We aimed to study the effect of induction delivery time on the Apgar score of the baby in patients undergoing lower 
segment caesarean section under spinal anesthesia. There are no proper guidelines available for the optimum induction to 
delivery time, but published literature informs that the average induction to delivery time is 10-20mins. There is popular 
belief that if the patient is given spinal anesthesia, the duration of induction delivery time has no effect on Apgar score of the 
baby. Many studies have already reported the effect of induction delivery time on Apgar score under general anesthesia; 
however, there are only a few studies available for the same under spinal anesthesia. Sixty term parturients undergoing lower 
segment caesarian section under spinal anesthesia during the study period were randomly selected. The time of induction, 
time of incision to skin, time of incision to uterus, time of delivery of baby and the Apgar score of the baby at Imin was 
recorded after giving spinal anesthesia. We allocated 60 patients under two groups of 30 each- Group A (Induction delivery 


time< 20min) and Group B (Induction delivery time>20min). The mean induction delivery time (Group A: 14.3 +2.96 min; 
Group B: 22.79 +2.58 min) and the Apgar score (Group A: 8.13 +0.73; Group B: 6.67+0.88) of both the groups were 
compared statistically [p value is less than 0.0001]. Here we concluded that induction delivery time is prolonged under 
spinal anesthesia there is a significant decrease in the Apgar score. 


KEY WORDS: apgar score, cesarean section, induction time, spinal anesthesia 


INTRODUCTION: 

Obstetric anesthesia is a demanding 
subspecialty of anesthesiology and it requires special 
skills because two lives are involved. Although most 
patients undergoing cesarean section are young and 
healthy, still they represent a high risk group. Spinal 
Anesthesia was introduced by Bier in 1899, Tuffier did 
remarkably to make it popular and the technique 
achieved a widespread acceptance." By 1907, it was 
being used widely in almost all branches of surgery 
and obstetrics as well.' The choice of anesthesia for 
cesarean section depends upon indication for 
operation, its urgency, patients and obstetrician 
preferences and the anesthesiologist. Either of the 
general and spinal anesthesia is not ideal for cesarean 
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section because each has advantages and risk to both 
mother and fetus." However the aim of anesthetist is 
to choose the method which is safest and most 
comfortable for the mother, least depressant to the 
newbom and which provides optimal working 
conditions for the obstetrician.’ The outcome of 
anesthesia either spinal or general depends upon the 
condition of the mother and more importantly effects 
on newborn. 

Apgar score is the best parameter to assess the 
immediate condition of the baby." Apgar scoring is a 
numerical expression of the condition of the neonates 
on scale from 0-10. It is simple and a useful guide for 
neonatal well being and resuscitation. It has been 
observed that a prolonged induction delivery time is 
associated with a poor fetal outcome. Long skin 
incision to delivery time >10min and uterine incision 
to delivery time >3min are associated with fetal 
hypoxia and acidosis regardless of the type of 
anesthesia.””*” The present research aimed to study 
the effect of induction delivery time on the Apgar 
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score of the baby in patients undergoing lower 
segment caesarean section under spinal anesthesia. 


MATERIALS AND METHODS: 

The study was carried out at Acharya Vinobha 
Bhave Rural Hospital, Sawangi (Meghe), Wardha 
during October 2014 to March 2015 after obtaining 
approval from institutional ethical committee. The 
study was performed on 60 healthy full term patients 
(as per criteria of American Society of 
Anesthesiologists) posted for elective lower segment 
cesarean section. The APGAR scores were recorded 
immediately after each delivery, and patients were 
divided into two groups of thirty patients in each 
group, Group A- Induction delivery time < 20 min and 
Group B- Induction delivery time > 20 min. Total 60 
patients were included in the study and a written 
consent was taken from each patients. All patients in 
the study received spinal anesthesia. 

Spinal anesthesia: Patient was placed in 
lateral or sitting position, space between 3" and 4" 
lumbar spine was identified. After taking all aseptic 
measures lumbar puncture was done with 23 gauge 
Quinke's spinal needle and hyperbaric Bupivacaine 
0.5%, 1.8 to 2.2 ml (7.5-12mg) was given. 
Immediately after injection of Bupivacaine patient 
was placed in supine position with wedge under right 
hip for left uterine displacement. Monitoring was done 
for the pulse, non invasive blood pressure (N.1I.B.P), 
oxygen saturation, Electrocardiogram (ECG) and 
urinary output. Following was recorded during every 
cesarean section -Time of induction, time of incision 
to skin, time of incision of the uterus, time of delivery 
of baby. 

In this study Apgar score of all 60 neonates 
were recorded at Imin after delivery of baby. Apgar 
score of each baby was compared with the standard 
Apgar score as shown in Table 1. 


RESULTS: 

We found if the induction delivery time was 
prolonged under spinal anesthesia, there was 
significant decrease in the Apgar score. The mean 
induction delivery time in Group A was 14.3+2.96 
min and in Group B was 22.79 +2.58 min as shown in 
Table 2. The mean Apgar score in Group A was 8.13 
+0.73 and in Group B was 6.67+0.88 as shown in 
Table 3. 

The comparison of mean induction delivery 
time and mean Apgar score is shown graphically in 
graph | and 2 respectively. 


Thus we observed that in group A when 
induction delivery time is less than 20 min the mean 
Apgar score was 8.13 +0.73, but in group B where the 
induction delivery time was more than 20min the 
mean Apgar score was 6.67+0.88. Hence even under 
spinal anesthesia the Apgar score of the baby is 
affected by the induction delivery time. 


DISCUSSION: 

Delivery of baby by cesarean section has 
become increasingly common. However, choice of 
anesthetic technique remains controversial. As it is 
said earlier that no technique is ideal for cesarean 
sections, and both general and spinal anesthesia have 
certain advantages and disadvantages." 
Comparisons of the condition of neonates delivered 
by elective cesarean section under general and spinal 
anesthesia have demonstrated better clinical 
outcomes with regional anesthetic techniques. 

There are different opinions about the ideal 
time at which the fetus should be delivered after 
induction of anesthesia. Barter was the first to 
emphasize that the parturient should be prepared and 
draped before induction of general anesthesia. Many 
researches have recommended that delivery is best 
completed 6 + 8 minutes after induction of general 
anesthesia as nitrous oxide could cause neonatal 
depression by diffusion through the placenta. Datta et 
al studied the relationship of induction-to-delivery 
and uterine incision-to-delivery intervals to neonatal 
outcome and found out that, during general 
anesthesia, induction-to-delivery intervals of more 
than 8 minutes and uterine incision-to-delivery 
intervals of more than 3 minutes were associated with 
significantly more instances of neonatal acidosis 
(umbilical artery pH 7.31 versus 7.22) and a greater 
incidence of low 1-min Apgar scores (4% versus 
73%). In the groups receiving spinal anesthesia, 
prolongation of uterine incision-to-delivery interval 
by more than 3 minutes was found to be the only 
important factor influencing fetal outcome, as 
determined by an increased acidosis (umbilical artery 
pH 7.30 versus 7.18) and by depressed Apgar scores 
(0% versus 62%). 

Morgan described that long skin incision-to- 
delivery time more than 8 minutes and uterine- 
incision-to delivery time more than 180 seconds have 
been associated with fetal hypoxia and acidosis 
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Table 1: Recording of Apgar score. 


APGAR Score 0 1 2 
Heart rate Absent <100 >100 
Respiratory 
Effort Absent Irregular Good 
Reflex irritability No response Grimace Cough/ 

Sneeze 
Appearance Blue or Body pink Completely 
(color) Pale with blue Pink 
Extremities 
Muscle tone Flaccid Good tone Spontaneous 
Flexion 
Table 2: Comparison of Induction Delivery Time between Group A and Group B. 
Group Group A Group B p value 
Mean 14.30 42.96 22.79 £2.58 
D 2. 2.58 
: ee p = 0.0001 
SEM 0.54 0.48 
Table 3: Comparison of Mean Apgar Score (at 1 min) between Group A and Group B. 
Group Group A Group B p value 
Mean 8.13+0.73 6.67+40.88 
SD 0.73 0.88 p=0.0001 
SEM 0.13 0.16 


regardless of the type of anesthesia.'” SK Kamat et al 
found that patients who received general anesthesia 
have a relatively high level of circulating 
catecholamines (response evoked by handling the 
uterus) causing a reduction in placental blood flow, 
thereby leading to acidosis, the effect of which occurs 
for prolonged time when uterine delivery interval 
increases.” 

Thus we observe that in the past studies the 
induction delivery time of more than 10 min under 
general anesthesia have poor fetal outcome. But there 
are no such clear guidelines under spinal anesthesia. 


Many surgeons take long time to deliver the baby if 
the patient is under spinal anesthesia as they think it 
will not affect the Apgar score. But this is not true. In 
our study we found out that even under spinal 
anesthesia if the induction delivery time is prolonged 
(more than 20 min), then also there is lower Apgar 
score of the baby. This is due to decreased 
uteroplacental blood flow due to sympathetic block, 
and as the induction delivery interval is prolonged, 
this further jeopardizes the placental blood flow 
leading to poor neonatal outcome. 
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Graph 1: Comparison of mean induction delivery time (in 
min) in Group A and Group B. 
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Graph 2: Comparison of Mean Apgar score (at 1 min) in 
Group A and Group B. 
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CONCLUSION: 

Under spinal anesthesia if the induction 
delivery time is prolonged, there is significant 
decrease in the Apgar score. The induction delivery 
time should be < 20min, so that there is better neonatal 
outcome. Here we conclude even under spinal 
anesthesia induction delivery time is an important 
factor, so the baby should be delivered within 20 min 
of induction of anesthesia. 
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ABSTRACT 

A case control study was conducted comparing CSF ADA, Serum ADA and its ratio for differentiating cerebral 
malaria from viral encephalitis in the Department of Pediatrics, M.L.B. Medical College, Jhansi during January 2010 — 
October 2011. Patients admitted with history of fever, convulsion and altered sensorium were enrolled in the study and 
further divided in three groups comprising of Cerebral Malaria, Viral Encephalitis and Control Group. Lumber puncture 
were performed in all three groups and ADA estimation was done. The statistical analysis was performed by using chi square 
test to find out the significance of difference. For determination of cutoff value for parameters, coordinates of ROC curve 
indicating the greatest sensitivity and specificity were chosen. Fifty two patients of cerebral malaria, 56 patients of viral 
encephalitis and 54 controls were recruited for the study over 2 year period. Patients with cerebral malaria had significantly 
higher serum ADA, CSF ADA but lower CSF/ serum ADA compared to control (p<0.01) as well as to viral encephalitis 
(p<0.01). Serum ADA of >78.9, CSF ADA of >6.31 and CSF/Serum ADA ratio of <0.093 were selected as the cutoff value 
with highest sensitivity and specificity for differentiation between two conditions. ADA estimation in CSF and Serum is a 
rapid, simple, and reliably specific test to differentiate cerebral malaria from viral encephalitis. Therfore, this test can be 
used to avoid diagnostic dilemma. ADA estimation in cerebral malaria patients should find place in routine laboratory 


methodology. 


KEY WORDS: adenosine deaminase, cerebral malaria, cerebrospinal fluid, serum, viral encephalitis. 


INTRODUCTION: 

Acute Encephalitis Syndrome (AES) is major 
public health challenge at present. About 25% of 
affected children die and about 30-40% among 
survivors suffer from physical and mental 
impairment. In 2011, AES was reported from 135 
Districts of 17 States. Till November India recorded 
6297 AES cases and 86ldeaths, while 70-75% of 
disease burden was seen in Uttar Pradesh". 
Malaria is a disease of global importance that results in 
300-500 million cases annually. 40% of world 
population live in malaria endemic area and 1.5-2 
million death, mostly children (<5 years) occur 
annually. Cerebral malaria is most common 
complication of P.falciparum infection, which may 
results in severe complications including long termn 
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eurological impairment, multiorgan failure high 
mortality rates in absence of prompt and appropriate 
treatment’”. In the Bundelkhand region where 
plasmodium falciparum malaria is endemic, viral 
encephalitis and cerebral malaria are also reported. It 
is very difficult to differentiate cerebral malaria from 
presumed viral encephalitis on clinical ground as well 
as by CSF studies. Rapid virological diagnostic 
methods to diagnose viral encephalitis are very 
expensive and not easily available in most of the 
developing countries like India’”. 

With the benefit of acyclovir in herpes encephalitis for 
prevention of death or neurological sequelae’ and the 
need to recognize the presence of possible arboviral 
encephalitis with its public health implications”, it has 
become more important to differentiate viral 
encephalitis from cerebral malaria to initiate prompt 
and appropriate therapy to reduce morbidity as well as 
mortality. 

Chief physiological function of ADA is 
related to lymphocytic proliferation and 
differentiation. As a marker of cellular immunity, 
enzyme activity is found to be elevated in those 
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diseases in which there is a cell mediated immune 
response”, Previous investigators have found that 
CSF ADA may be useful in discriminating infectious 
disease of CNS such as meningitis, encephalitis and 
cerebral malaria *”. In another study, it was found that 
CSF ADA alone was not useful in differentiating 
cerebral malaria from viral encephalitis. However the 
CSF / Serum ADA ratio was lower in patient with 
cerebral malaria due to high level of ADA in peripheral 
blood. This ratio may be discriminating factor 
between cerebral malaria and viral encephalitis"”. 

In view of the above said published 
observations, the present study has been done to 
evaluate CSF ADA, Serum ADA and their ratio as 
discriminating factor between cerebral malaria and 
viral encephalitis. 


MATERIALS AND METHODS: 

This study was conducted in the Department 
of Pediatrics, MLB Medical College, Jhansi in active 
collaboration of Department of Pathology, MLB 
Medical College, Jhansi during January 2010 to 
October 2011. 

Children of 6 months — 5 years admitted in 
hospital with history of fever, convulsion and altered 
sensorium were studied. The detailed history, 
complete physical and systemic examination and 
routine investigations were performed. After ethical 
approval and informed consent by parents or 
guardians, patients fulfilling inclusion criteria were 
enrolled in study and further divided in three groups A, 
B, C and rest were excluded. 


Study group A (Cerebral Malaria): As per WHO 
guidelines for diagnosis of cerebral malaria’’""’, the 
following criteria were considered: 

1) Deep unarousable coma — Motor response to 
noxious stimuli is non localizing or absent. 

2) Exclusion of other encephalopathies — Coma 
should persist for more than 30 minutes after 
generalized convulsion to exclude transient 
postictal coma, hypoglycemia, meningoen- 
cephalitis, head injury and cerebrovascular 
accident should be excluded as the cause of 
Coma. 

3) Confirmation of Plasmodium infection — 
asexual form of P. falciparum/ vivax must be 
demonstrated in peripheral blood smear. 


Study group B (Presumed viral encephalitis) 
The definition of presumed encephalitis is a 
reduced level of consciousness and fever that could 


not be explained by metabolic abnormality, 
dehydration or shock, negative CSF staining, 
microscopic examination, culture and normal CSF 
sugar (60% of plasma) and negative slide for malaria 
parasite and complete blood count within the normal 
limits". 


Control group C (Febrile convulsion): 

Control subjects recruited from the population of 
patients who have lumbar punctures to exclude 
meningitis in the context of reduced consciousness 
following febrile convulsion and who recovered from 
the postictal state within 30 minutes without further 
sign of central nervous system illness or septicemia. 


Exclusion criteria: 

Exclusion criteria included: CSF showing 
predominantly polymorphs and decrease sugar or 
gram staining/AFB staining or culture positive for 
organisms; CSF showing lymphocytic pleocytosis 
with markedly elevated protein and decrease sugar; P. 
falciparum positive comatose patient of less than 30 
min duration after convulsion; CT scan finding of 
hydrocephalus with basal exudates or meningeal 
enhancement of tuberculoma or ICSOL or 
Hemorrhage; P. falciparum negative with deranged 
RFT, Blood sugar, serum calcium and LFT; 
Hypertensive patients will be excluded; History or 
evidence of poisoning or exogenous intoxication. 


Sample analysis: 

CSF was obtained by lumbar puncture as soon 
as possible after admission, if there were no 
contraindications, and after informed consent 
obtained from their parents. CSF cell count, glucose, 
protein and were determined by standard methods as 
in previous studies'”’. ADA levels were determined 
using the Berthelot reaction through the ammonia 
released when adenosine is broken down to inosine. 
After incubation of plasma or CSF with a buffered 
solution of adenosine, the ammonia is reacted with a 
Berthelot reagent to form a blue colour, which is 
proportional to the amount of enzyme activity", 


Statistical calculations 

A total of 162 children were enrolled in the 
study, of which 52 patients of cerebral malaria, 56 
cases of presumed viral encephalitis and 54 cases of 
febrile convulsion. The statistical analysis was 
performed by using Chi square test to find out the 
significance of difference. Statistical calculations 
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were performed with SPSS version 12.0 and Medcalc 
data analysis software.For determination of a cutoff 
value for a CSF parameter for possible discrimination 
between presumed viral encephalitis and cerebral 
malaria, the coordinate of a receiver operating 
characteristic (ROC) curve indicating the greatest 
sensitivity and specificity was chosen. The ROC curve 
is a computer generated curve of data from the malaria 
and viral encephalitis patients with sensitivity on the 
vertical axis plotted against 1-specificity (T-true 
negative rate) on the horizontal axis'*'*. Accuracy of 
test is measured by area under ROC curve an area of 
0.9 — 1.0 represents perfect test while 0.5 — 0.6 
represents failed test''”. A p value <0.05 was taken as 
indicator for a statistically significant difference. 


RESULTS: 

Table I reflects that patient with cerebral 
malaria had higher CSF ADA than that with cases of 
viral encephalitis and febrile convulsion. When these 
values were compared statistically significant 
difference was seen with viral encephalitis (p value 
0.0078) and also with febrile convulsion with p value 
<0.0001). 


Table | :CSF Adenosine Deaminase (ADA) of cases 


CSD Cerebral Viral Febrile 
ADA malaria encephalitis convulsion 
(U/L) = n(%) n(%) n(%) 

0-5 14 (26.92%) 23 (41.07%) 41 (75.93%) 
5-10 32 (61.54%) 32 (57.14%) 10 (18.52%) 
>10 6 (11.54%) 1 (1.79%) 3 (5.56%) 


From table II, it is evident that serum ADA in 
cerebral malaria was higher than viral encephalitis and 
febrile convulsion. When these values were compared 
statistically highly significant difference was seen 
with p value (<0.0001 and <0.0001) respectively. 

Table II reveals that in our study, ratio of CSF 
and serum ADA in cerebral malaria lower than viral 
encephalitis and febrile convulsion. When these 
values were compared statistically significant 
difference was seen with (p value 0.0001) and (p value 
0.00182) respectively. 

Table IV reveals cut off value of parameters 


For CSF ADA best cut off is (>6.31) i.e. above 
6.31 IU/L cerebral malaria is more likely than viral 
encephalitis with sensitivity 59.62% and specificity 
77.27%. This table also reveals area under ROC curve. 
For serum ADA area under curve 0.915 which 
signifies that serum ADA is perfect test to differentiate 
cerebral malaria from viral encephalitis. However 
CSF ADA had fair ability (area under curve is0.7) but 
ratio had became poor test (area under curve is0.68) in 
differentiating cerebral malaria from viral 
encephalitis. 

Figure 1 shows that for Serum ADA best cut 
off is (>78.9) 1.e. above 78.9 IU/L cerebral malaria is 
more likely than viral encephalitis with sensitivity 
96.15% and specificity 88.45%. 
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Figure 1: ROC curve of Serum ADA Test 

Area under ROC curve = 0.915 
Standard error = 0.0239 
95% confidence interval =  0.861-0.953 
Z statistics = 17.355 
Significance level ( p) 7 <0.0001 


Figure 2 shows that for CSF/Serum ADA ratio 
best cut off is (<0.093) i.e. below which cerebral 
malaria is more likely than viral encephalitis with 
sensitivity 90.38% and specificity 48.18%. 
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Figure 2: ROC curve of CSF/Serum ADA Ratio Test 


we use to differentiate cerebral malaria from viral Area under ROC curve = 0.680 
encephalitis. The best cut off value was taken from the Standard error = 0.0418 
coordinates of ROC curve. It also shows sensitivity 95% confidence interval = 0.602-0.751 
and specificity with 95% confidence limit along with Z statistics = 4.302 
positive predictive value and area under ROC curve. Significance level ( p) = <0.0001 
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Table 2: Serum Adenosine Deaminase (ADA) of cases. 


Serum ADA (IU/L) Cerebral malaria Viral encephalitis 
n(%) n (%) 

<30 0 7 (12.5%) 

30-60 1 (1.92%) 30 (53.57%) 

60-90 11 (21.15%) 9 (16.07%) 

90-120 27 (51.92%) 10 (17.86%) 

>120 13 (25%) 0(%) 


Table 3: Ratio of CSF/ Serum Adenosine Deaminase (ADA) of cases. 


Febrile convulsion 
n(%) 

8 (14.81%) 

38 (70.37%) 

3 (5.55%) 

5 (9.26%) 

0(%) 


cancel Cerebral malarian(%) Viral encephalitisn(%) Febrile convulsion n(%) 
Serum ADA 
<0.05 16 (30.77%) 14 (25%) 16 (29.63%) 
0.05 -0.1 32 (61.54%) 11 (19.64%) 19 (35.19%) 
0.1-0.15 3 (5.77%) 16 (28.57%) 14 (25.93%) 
0.15 -0.2 1 (1.92%) 9 (16.09%) 1 (1.85%) 
>0.2 0 (0%) 6 (10.7%) 4 (7.41%) 
Table 4: Sensitivity and specificity of various parameters. 
Area Under 
Parameters Cutoff Sensitivity! 95%CI Specificity? 95%CI +PV3 ROC 
Curve 
CSF ADA >6.31 59.62 47.0-74.7 77.27 68.3-847 55.4 0.7 
Serum ADA >78.9 96.15 86.8-99.5 88.45 77.5-915 75.8 0.915 
CSF/Serum ADA 50.093 -—s-:90..38 79.0-968 48.18 38.6-579 45.2 0.68 
DISCUSSION: (6.1542.93 IU/L), which were comparable to the 


Routine CSF parameters may not be helpful to 
differentiate cerebral malaria from viral encephalitis. 
Thus aim was to keep looking for simple and rapid test 
that can help to diagnose cerebral malaria from viral 
encephalitis. This is to our knowledge our study is 
most large scale study on ADA in cerebral malaria 
reported so far. We could not, however, exclude the 
possibility that patients labeled as having cerebral 
malaria had a combination of encephalitis and 
parasitaemia with P. falciparum, but the lack of white 
cells in their cerebrospinal fluid make this possibility 
seem very unlikely. 

Patients with cerebral malaria had 
significantly higher mean value of CSF ADA 
(6.7443.12) IU/L than viral encephalitis (5.35+2.19) 
IU/L and febrile convulsion (4.28+3.34) IU/L. Mishra 
OPet al” had described CSF ADA levels in 10 patients 
with viral encephalitis, found mean + SD of 
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levels reported here (5.35+2.19 IU/L). 

Patients with cerebral malaria had 
significantly higher serum ADA (114.475+58.82) 
levels than that of viral encephalitis (58.65+26.5) and 
febrile convulsion (49.93+22.6) p value<0.0001. Peter 
E. Daddona, et al.” have demonstrated the absolute 
rise in Adenosine deaminase activity in adenosine 
deaminase deficient erythrocytes after P. falciparum 
infection (From <0.008 nmol/min/mg to 2 
nmol/min/mg)''". Ozcan E.et.al. had observed ADA 
activity elevated to more than toys the level of controls 
in study on patients with P. vivax malaria”. 

The mean ratio of CSF/serum ADA in cerebral 
malaria (0.0616+£0.0319) was significantly lower than 
that of viral encephalitis (0.11+0.07) and febrile 
convulsion (0.094+0.073). 31% of patient with 
cerebral malaria had CSF/serum ADA ratio between 
0.05-0.1 as compared to 25% and 29% in encephalitis 
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and febrile convulsion respectively. Jakka, et al "' had 
reported CSF/serum ADA ratio (0.314 0.05) in 
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ABSTRACT 


Acomparative study was conducted for assessing multifocal IOLs and standard monofocal lenses on visual acuity, 
subjective visual satisfaction, spectacle dependence, glare and contrast sensitivity among two groups of 20 patients each 
undergoing cataract surgery in a tertiary care hospital. First and Second Group were implanted with refractive-diffractive 
multifocal IOL and monofocal IOL of the same material respectively. Lenticular opacity grading, corneal astigmatism, axial 
length, and refractive status of each patient were assessed pre-operatively. Uncorrected visual acuity, best corrected visual 
acuity, distance vision, near vision, spectacle dependency and subjective satisfaction of each patient were noted post 
operatively on completion of Day 1, Week 1, Month 1 and Month 3. The uncorrected near visual acuity was significantly 
better in multifocal group, whereas the corrected distance visual acuity was better in the monofocal group. Patients with 
monofocal IOL reported fewer problems with nighttime driving and halos. The multifocal IOLs provided better near vision 


and significantly reduced spectacle dependency as compared to monofocal IOLs. 


KEY WORDS: cataract surgery, intraocular IOL, multifocal IOL 


INTRODUCTION: 

Advances in intraocular lens (IOL) design 
and surgical techniques have significantly improved 
the visual outcomes of cataract surgery. Traditional 
monofocal IOLs provide excellent visual acuity (VA). 
However, they have a fixed focal distance and limited 
depth of focus. Patients with monofocal IOLs lose 
most of their accommodation and usually require 
glasses for near vision. Several materials are used to 
compensate for the loss of accommodation from 
implantation of an intraocular lens (IOL), including 
multifocal IOLs "“ accommodating IOLs " and 
monovision *” 

The introduction of multifocal intraocular 
lenses (MIOLs) in early 1980s presented the 
possibility of attaining good binocular uncorrected 
distance and near vision'®'’With such potential 
associated with greater spectacle freedom and 
improved life quality; MIOLs are growing in 
popularity'*"" Refractive IOLs have a central near 
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vision segment surrounded by a distance vision 
segment. Annulus design multifocal IOL have a 
central portion which contains distance vision 
refraction & near vision ring outside it, surrounded by 
a distance vision ring. Diffractive IOLs have near & 
distance correction put in each of the concentric rings. 
They consist of front convex surface with 25 
concentric annual zones cut on the posterior surface 
with microscopic steps between coterminous annuli. 


MATERIALS AND METHODS: 
Subjects: 

We designed a case-controlled study to 
include the eyes of 40 unilateral cataract patients who 
requested a surgical refractive solution to improve 
near and far vision. The patients underwent cataract 
surgery in the Department of Ophthalmology, 
Mahatma Gandhi Hospital, Sitapura, Jaipur. All the 
patients were counseled about the realistic expectation 
of the IOL and signed an informed consent. Prior 
approval was taken by the Ethics Committee. The 
inclusion criteria were eyes with significant cataract, 
age 40-70 yrs, visual potential up to 6/9 or better, 
uneventful surgery. The exclusion criteria included 
Corneal astigmatism>1.50D and any other ocular 
disease (corneal disease, macular degeneration). 
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Preoperative Examination: 

Preoperatively, all patients received a full 
ophthalmologic examination, including evaluations of 
the radius of corneal curvature, corneal astigmatism, 
axial length, refractive status, distance and near visual 
acuity, an anterior segment evaluation using a slit 
lamp, tonometry and indirect fundoscopy. 

Uncorrected distance visual acuity (UDVA) 
and corrected distance visual acuity (CDVA) were 
measured at 6 m with standard Snellen's chart. 
Uncorrected near visual acuity (UNVA) and corrected 
near visual acuity (CNVA) were measured at 30cm. 
The radius of corneal curvature was measured by auto- 
refractor keratometer and axial length by Ascan. 


Postoperative Examination: 

Patients were scheduled for clinical 
evaluation preoperatively and postoperatively at 1 
day, 1 week, 1 month and 3 months. A standard 
ophthalmologic examination was performed at all 
visits and included manifest refraction, slit lamp bio- 
microscopy and binocular indirect ophthalmoscopy. 


Surgical technique: 

More than one experienced surgeons 
performed sutureless phaco-emulsification in all 
cases. After local anesthesia was administered, a 
3.0mm clear corneal incision was made. After 
complete hydro-dissection, a continuous curvilinear 
capsulorhexis 5.0mm-5.5mm was created. The lens 
was removed and the posterior lens capsule polished. 
The capsular bag was refilled with the ophthalmic 
viscosurgical device (OVD) and the IOL was injected 
into the bag with an injector. The IOL was centered in 
the capsular bag. The OVD was aspirated from the 
anterior chamber and capsular bag and from behind 
the IOL. IOL centration and haptic configuration were 
rechecked, and the anterior chamber was refilled with 
abalanced salt solution. 

Both the groups were unilaterally implanted 
with foldable hydrophilic, square edge, aspheric, 
acrylic intraocular lens. Group A was implanted with 
aspheric refractive-diffractive multifocal IOL with 
+3.5D addition. Group B was implanted with same 
material monofocal IOL. 


Patient Questionnaire: 

A written question survey assessing the 
lifestyle impact of IOL implantation was administered 
3 months postoperatively. The survey included 
questions about the visual difficulty of performing 


everyday tasks such as reading newspaper, using 
computer, cooking, watching television, shopping and 
so on. Patient satisfaction was based on questions 
about distance, near and night vision. 


RESULTS: 

Twenty patients were implanted with 
multifocal IOLs and 20 patients were implanted with 
monofocal IOLs unilaterally. The mean age range was 
between 40-70 years (Mean +SD= 59.45 + 9.13) for 
the multifocal group & (61.11 + 7.54) for the 
monofocal group. There was no significant difference 
between the 2 groups. 

Postoperatively, all patients had uncorrected 
distance acuity of 0.5 P value or better. Uncorrected 
distance acuity of 6/9 or better was achieved in 95% 
eyes in the multifocal group and 95% in the monofocal 
group. No significant difference was noted among the 
two groups. 

A significant greater proportion of patients in 
the multifocal group compared to in the monofocal 
group achieved an uncorrected near visual acuity of 
N8 or better. 80% patients in the multifocal group 
achieved an uncorrected near visual acuity of N6. 

Table I and II shows the comparative analysis 
of postoperative visual acuity between the two groups. 
Table I and II shows the comparative analysis of 
postoperative visual acuity between the two groups. 


Table 1: Uncorrected visual acuity for Distance 
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The uncorrected visual acuity for distance is 
almost same in both the groups. No significant 
difference was noted. Chi square value 1s 0.05, p value 
is 0.0975. 

With multifocal IOL implantation, rates of 
spectacle dependency were reported to be 
significantly lower than with monofocal IOLs'”"”'. No 
patient in the multifocal group wore glasses all the 
time. Spectacle dependency was defined as the 
percentage of patients who always or occasionally use 
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eyeglasses. Table II] and IV shows the spectacle use in 
both the groups. 


Table 2: Uncorrected visual acuity for Near. 
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The uncorrected visual acuity for near is significantly 
better in group A. 

Chi square value is 29.955 

Pvalue is 0.00009 


Table 3 for Distance. 
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The rate of spectacle dependency for distance was 
same in both the groups and no significant difference 
was noted. chi-square statistic is 0.4396. p-value is 
0.802695. The result is not significant at p<0.05. 

The rate of spectacle dependency for near was 
higher in Group B, Chi squared equals 20.051 with 1 
degrees of freedom. P value is less than 0.0001 
The association is extremely statistically significant 

There were no significant differences in any 
subscale between the groups, and for only one 
question related to night time driving did the 
monofocal group significantly outperform the 
multifocal group. 


Table 4 for Near. 
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DISCUSSION: 


The present retrospective study of visual 
outcome demonstrated the objective of the multifocal 
IOLs is to reduce spectacle dependency at various 
distances of visual tasks while providing good vision 
without sacrificing the quality of vision. Quality of 
vision includes, among other parameters, halos and 
glare. 

In our prospective study, distance uncorrected 
visual acuity was good in all patients. However, 
regarding the results of uncorrected visual acuity for 
near, it was significantly better in multifocal group. 
This is similar to former prospective studies 
comparing multifocal IOLs with monofocal IOLs 
Approximately 85% of multifocal patients were 
spectacle independent in our study, a rate consistent 
with the findings of previous reports of multifocal 
IOLs in which the percentage ranges from 82.6% to 
92.8% ™ * In contrast, the rate of spectacle 
independence in the monofocal group was 
approximately 32%. Spectacle independence is the 
primary reason that patients choose to undergo 
multifocal IOL implantation; therefore, this result 
demonstrates that multifocal IOLs meet these 
expectations. Theoretically, any multifocal IOL may 
be associated with a decrease in image quality because 
of the distribution of the light between more than one 
focal point, and possibly, increased light scatter °°” 

Current cataract surgery is very sophisticated 
and results in a high level of satisfaction; therefore, it 
may be difficult to detect significant differences in 
patient satisfaction between the two types of 
implanted IOLs. However, our results can be 
interpreted from a different perspective: subjective 
visual performance of multifocal IOLs is not inferior 
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to that of monofocal IOLs. On the other hand, the 
multifocal group scored significantly worse than the 
monofocal group in the dimension of nighttime 
driving. Patients with multifocal IOLs sometimes 
have difficulty in performing nighttime driving due to 
decreased contrast sensitivity, glare disability and/or 
the appearance of halos. Consequently, clinicians 
should be wary of implanting multifocal IOLs in 
patients who drive at night. 

The overall satisfaction rate in the multifocal 
group remained high, compared to that in the 
monofocal group. Similar findings have also been 
reported in previous studies’*””*". None of our patients 
who experienced visual symptoms was willing to 
exchange the IOL to alleviate the symptoms. This 
could be expected in a group of patients that are so 
keen to be able to read without glasses. This 
observation may also suggest that the visual 
symptoms produced by this multifocal IOL tend to be 
tolerable and fade over time". Overall satisfaction in 
some patients is not solely guaranteed by good 
postoperative visual acuity. Quality of vision and self 
image may be as important for them as visual acuity. 


CONCLUSION: 

Multifocal IOL implantation is effective in 
achieving good unaided near and distance vision, 
provided certain conditions are met. As seen in our 
study, the mean uncorrected near visual acuity was 
better and the rate of spectacle dependency was 
significantly lower in the multifocal group. 
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ABSTRACT 

Poor academic performance among students requires due attention. It might be a symptom reflecting an underlying 
physiological problem. Any problem in the visual processing of the information could be one of the contributory factors of 
the poor academic performance. Visual evoked potential (VEP) is a sensitive & reliable parameter to assess the functional 
integrity in visual pathway. Present study has investigated the relationship of poor academic performance among students 
with visual processing of the information. The academic scores of final examinations of preceding 2 years were assessed 
among 18-25 year aged college youth. These were divided under two categories namely ‘high academic achievers' (>80% in 
10" & 12" Board) and "low academic achievers' (<50% in 10" & 12" Board) with 40 participants in each group. VEP was 
recorded by LED Goggles method in 'Octopus Clarity Machine’. In low achievers, latency of N75 and P100 were 
significantly prolonged. The latency of N135 showed no difference among both the groups, but the amplitude of VEP (P100- 
N135) was found to be significantly reduced in low achievers as compared to high achievers. Weaker VEP response in low 
achievers could be due to some defect in central neural processing of the visual information. Thus, VEP can be used as a tool 
to assess the underlying deficit in low academic achievers. 


KEY WORDS: academic performance, high achievers, low achievers, P100 amplitude, P100 latency, VEP 


INTRODUCTION: 

Academic performance of an individual is 
influenced by many factors like physiological 
variables (genetic composition), holistic environment 
(family, society & school) during growth & 
development, psychological factors and socio- 
economic status of the individual. All the psychosocial 
factors influence the physiological outputs like 
neurophysiologic outputs, personality traits and 
academic performance. Hence poor academic 
performance might be a symptom reflecting an 
underlying physiological problem in many of the 
students, thereby requiring due attention."! There are 
basically 3 stages of information processing — input 
(information processed by auditory or visual senses), 
integration (interpreted, categorized placed in 
sequence or related to previous learning) and output 
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(language output or muscle activity)”. 

Any problem in the visual processing of the 
information could be one of the contributory factors of 
the poor academic performance. Visual evoked 
potential (VEP) is used for assessing the integrity and 
functioning of visual pathway from retina to visual 
cortex. The VEP is obtained from the optic tract by 
recording the evoked potentials generated by retinal 
stimulation". It is one of the sensitive & reliable 
parameter to assess the neural processing of time in 
visual pathway. There are small number of reported 
studies related to the relationship of neuro- 
physiological outputs and academic performance. 
Farah khaliq et al'" studied VEP in slow learners 
(school going children) and found significant 
prolongation of N75 latency. The present study was 
aimed to investigate the relationship between poor 
academic performance and visual processing of the 
information. 


MATERIALS AND METHODS: 

The present study was conducted in the 
Neurophysiology Laboratory, Department of 
Physiology, People's Medical College and Research 
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Center, Bhopal. The subjects were selected from 
amongst the students of various constituent institutes 
of People's University. 400 students of aged 18-25 
years were screened for their academic performance in 
10" & 12" standard. 

The students with scores above 80% in 10" & 
12" board exams and with teachers and parents' report 
of attentiveness, interest and learning behavior were 
categorized under ‘high academic achievers’, while 
students with scores below 50% in 10" & 12" board 
exams with teachers and parents report of 
inattentiveness, disinterest or hyperactive behavior 
were categorized under ‘low academic achievers’. A 
total of 80 subjects, 40 high achievers and 40 low 
achievers from similar socio-economic background, 
were clinically evaluated for refractory errors and 
neurological testing was done. The students with 
uncorrectable refractory errors and with any 
neurological problems were excluded from the study. 
Psychiatric consultation was done for all subjects to 
rule out any psychiatric problem. Those who were 
mentally fit were selected for the study. The students 
with any major psychological or physical trauma 
(demise of parents, financial loss, personal illness etc) 
affecting the studies were excluded from the study. 
The height and weight measurements were taken for 
all subjects to calculate BMI to match the nutritional 
status of subjects (Table 1). Written consent was taken 
from all the subjects of the study. The study was 
commenced after obtaining clearance from the 
institutional research advisory committee. 


RECORDING OF VEP: 

The selected subjects were called in the 
Department of Physiology in batches of 10, one day 
prior to their VEP recording and were familiarized 
with the procedure. The subjects were instructed to 
report to the Neurophysiology Laboratory of 
Physiology Department with adequate rested night 
sleep, washed hairs with no oils or sprays. They were 
instructed to avoid use of any type of eye drops. They 
were asked to bring glasses or contact lenses, if they 
wear those. The subject was seated comfortably in a 
quite darkened room. The visual ERPs P100 was 
recorded by the 'Octopus Clarity-EMG/EP/NCS' 
machine. 

The recording electrode was placed at Oz, the 
reference electrode at FPz and grounding electrode at 
Cz using conducting jelly as per 10-20 international 


scalp"!. The skin electrode contact impedance was 
kept less than 5 KQ. The calibration of the 
manufacturers was accepted as accurate. Visual 
stimulator provided with flash Light Emitting Diod 
(LED) Goggle was used to stimulate the retina and 
VEP recording was done. The flash subtended at least 
20 degree and had stimulus strength of 1.5-3cd/m’ (as 
per manufacture of the machine). 

Total of 300 responses were recorded and 
averaged by the computer of the evoked potential 
recorder with low and high frequency filters 1-200 Hz. 
Typical NPN pattern was recorded in both the groups. 
The absolute latency and amplitude of waves of VEP 
were observed and analyzed. 


STATISTICALANALYSIS: 

The data obtained was analyzed using SPSS 
software (Version 20.0). Results were expressed as 
Mean+SD. Unpaired 't' test was used to compare 
between the low achievers and high achievers. 


RESULTS: 

VEP was recorded in 40 high academic 
achievers and 40 low academic achievers. Both the 
groups were matched in Age & BMI (tablel). VEP 
waveform in both the groups showed typical NPN 
pattern (as shown in Graphical records: first N is 
abbreviated for N75, P is abbreviated for P100 and 
second N is abbreviated for N135). 

We found significant prolongation of latency 
of N75 and P100 in low achievers (Table 3 & 4). The 
latency of N135 showed no difference among both the 
groups. But the amplitude of P100-N135 was found to 
be significantly reduced in low academic achievers 
(Table 5) as compared to high achievers. 


DISCUSSION: 

VEP results are a representation of the 
functional integrity of the visual pathway including 
the retina, optic nerve, optic chiasma, lateral 
geniculate nucleus and visual cortex. Any abnormality 
that affects the visual pathways or visual cortex in the 
brain can affect VEP'!. Latency measurements can 
reveal issues affecting vision if it takes more time for 
the electrical signals to reach the visual cortex." 

P100 Latency (Peak Time), measured in 
milliseconds (ms), indicates the time the electrical 
signal takes to travel from the retina to the visual 
cortex. The P100 of VEP is generated in the striate & 
peri-striate occipital cortex not only due to activation 


system of EEG electrode placement after cleaning the 
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Table 1: Age & BMI of both the Groups. 


High Low 
Achievers Achievers p value 
(n=40) (n=40) 
ae 19.3741.94 19.8742.13  >0.05 
(Years) 
BMI 20.3+1.45 19.84+0.89 >0.05 


Table 2 : Average scores of last 2 years in Percentage. 


the visual cortex is the source of early component of 
VEP (N1, N70) prior to P1 (P100). The early phase of 
P1 component with a peak around 95-110msec, is 
likely to be generated in dorsal extrastraite cortex of 
the middle occipital gyrus. The later negative 
component N2 is generated from several areas 
including a deep source in the parietal lobe’. There 
was observed significant prolongation of latencies of 
N75 & P100 in low achievers as compared to high 
achievers in the present study, while the late 
component showed no delay in processing. Our results 


Groups Mean p value are indicative of some delay in early phase of visual 
; ; processing in low achievers. 
High academic 92 + 5.7834 < 0.05 
hi = : F 
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Achievers(n=40) erelaea” 
“t’ test , 
Table 3:Latency of VEP (P100 wave) among High & Low Groups Mvan value pie 
Academic Achievers. High academic 
“? test Achievers 9.17 42.36 
Groups Mean p value (n=40) 
value 27.09 <0.05 
Low Academic 
High Achievers 3.28 Ba 1.11 
academic 100.27 + 1.72 (n=40) 
Achievers 
(n=40 ) = 
a Bar Diagram no. 1: P100 Latency among High 
Low & Low Academic Achievers 
Academic 123.60 + 3.22276 
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. 140 100.27 
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Table 4: Latency of N75 among High &Low Academic os enone 
Achievers. = = LOW ACADEMIC 
40 ACHIEVERS 
test 2 
Groups Mean p value 9 
value HIGH ACADEMIC = LOW ACADEMIC 
ACHIEVERS ACHIEVERS 
High academic 
Achievers 65.4 + 1.48 - . _ 
(n=40) -13.463 <0.05 BAR Diagram no. 2: P100 Amplitude 
among High & Low Academic Achievers 
Low Academic 
Achievers 76.8 + 2.56 a 59-1724 
(n=40) 8 
of primary occipital cortex but also due to ' oo esisshaniesd 
thalalmocortical volleys (Mishra & Kalitha’’), The ? f fe fnieaeoe 
exact generator sources and temporal sequences of F 
these are not well defined. Research with HIGH Low 
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and dipole modeling, supports the interpretation that 
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Graph 1: Graphical record of VEP of high achiever. 


Graph 2: Graphical Record of VEP of Low Achiever. 


Latency measurements tend to have less variation than 
amplitude both within-subject and between subjects. 
The combination of amplitude and latency is helpful in 
determining the functional integrity of the visual 
pathway. Low amplitude of P100 wave (Table 4) in 
low academic achievers was observed in the present 
study. Amplitude of P100 wave, measured in 
microvolts (tv), indicates the amount of electrical 
energy reaching the visual cortex. Amplitude is 
calculated as the absolute difference between P100and 
N-135 microvolt measurements (shown in Graphical 
record)". Generally, amplitudes are a measure of “how 
much” information is reaching the visual cortex. For 
example, the number of retinal cells being stimulated 
will affect the amplitude. Amplitude will also vary 
with the vision system's ability to process a particular 
sized stimulus. An increase in amplitude typically 
relates to better ability of discrimination for different 
sized objects. In general, as the patient has more 
difficulty seeing the stimulus, it will evoke a smaller 
electrical response, thus creating smaller amplitudes”. 
Low amplitude found in low achievers in our study is 


suggestive of problem in perceiving the information. 

There are no other related studies that have 
studied relationship of VEP with academic 
performance except Farah khaliq' et al (2009) study, 
who studied VEP in slow learners (school going 
children) and found significant prolonged latencies of 
N75. The significant prolongation of N75 in our study 
is matching with the above study. The prolongation of 
P100 latency in their study could not reach the level of 
significance. The sample size of slow learners was 
only 17 which could be the reason for not getting the 
statistically significant findings of P100 in their study. 
We found significant prolongation of P100 latency in 
our study which could be due to relatively larger 
sample size (n=40) in our study. In addition to the 
latencies of VEP, the amplitude of P100-N135 is also 
found to be significantly reduced in low achievers in 
our study which has not been considered and 
mentioned in their study. VEPs quantify visual system 
function. Abnormal VEPs can be symptomatic of 
dysfunction, but are not diagnostic of it until carefully 
considered with the context of patient's clinical 
picture’, We can conclude that prolonged latencies of 
N75 and P100 observed in our study might be 
suggestive of a delay in the processing of neural 
information via visual pathway in low academic 
achievers and reduced amplitude is suggestive of less 
amount of information reaching the brain. The 
subjects with weaker VEP response should be further 
evaluated for exact location of the problem in the 
visual pathway. 

Unless structural and functional integrity are 
assessed, low academic achievers should not be held 
responsible for their low performance. Further 
extensive studies with larger sample size are needed 
for in-depth understanding of the related 
physiological processes. 


LIMITATION OF THE STUDY: 
Gender variation of VEP was not considered 
in our study. 
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ABSTRACT 

Human ear is a complicated structure with closely adherent anterior skin. Choosing the best technique 
for its repair is achallenge. The advantage and disadvantage of each procedure is to be cautiously and judiciously 
weighed, although much depends on the operating surgeon's experience. An assessment of utility of simple post- 
auricular flap for correcting post traumatic ear rim defect of varying sizes was done in this study. This flap 
provided excellent result in 22 patients except one showing minimal superficial necrosis. The post auricular flap 
can cover helical rim defect of varying size with good result and minimal complication rate due to loose post 


auricular skin, similar texture, matching colour, rich blood supply and proximity to the defect. 


KEY WORDS: ear, helical rim defect, post auricular flap 


INTRODUCTION: 

Restoration of anatomical structure to its 
original shape and position is one of the most 
important objective in reconstructive surgery. The 
complicated anatomy of Ear and its closely adherent 
anterior skin makes it difficult to choose the best repair 
technique for a given defect since various factors play 
their part in decision making including the pros and 
cons of each procedure and the experience of 
operating surgeon. Successful reconstruction of ear 
helical rim defect can be accomplished using post 
auricular tissue that recreate the anatomy with skin of 
satisfactory texture and colour. The most frequent 
deformity of helical rim occurs in facial burn, trauma, 
excision of tumour or harvesting of large composite 
graft. The post auricular skin flap is devised primarily 
for isolated defect of the helix. It can be used to 
reconstruct the entire helix or a portion. This two stage 
procedure can be performed under general anaesthesia 
or local anaesthesia (GA/LA). A post auricular flap 
can restore the sharp delineation of the helix. The post 
auricular skin flap is not used when the ear framework 
is of alloplastic material. 
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MATERIALS AND METHODS: 

Twenty two patients of post traumatic helical 
rim defect were admitted and surgically treated in 
Department of Plastics Surgery, SMS Medical 
College, Jaipur (India) during January to December 
2014. Informed consent was obtained prior to surgery. 
Demographic characteristics include age, gender and 
aetiology were documented. Patients were followed 
up regularly for three months and result were 
documented. 


SURGICAL TECHNIQUE: 

The surgeries were performed under GA/ LA. 
The defect margin of the helical rim was denuded by 
excision of the scar margin. Thereafter, anterior 
margin of the post auricular incision was 
approximated to the posterior edge of the denuded 
helical defect. The incised mastoid skin flap was 
undermined for a distant of about 3 cm. Its anterior 
free margin easily covered the margin of the auricle. 
The upper and lower corner of the flap were sutured in 
to the open incision along the margin of the defect.The 
second stage was performed 3 week later. The 
necessary width of the flap was estimated and the flap 
was cut free from the mastoid. The procedure was 
modified according to the requirement of each patient. 
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Table 1: The post auricular flap provided good result in our 22 patients except in one patient showing minimal superficial 


necrosis. 
S.N. Age Sex Cause Site of The Defect Sue OE Fetes Complication 
Rim Defect In Cm 

1 14 M Trauma Upper third 3.0 Nil 

2 33 m Trauma Upper third 2.7 Nil 

3 54 M Trauma Upper third+Middle third 3.8 Nil 

4 36 F Trauma Upper third+Middle third 3.6 Nil 

p) 23 M Trauma Upper third+Middlethird 3.9 Nil 

6 27 M Trauma Upper third 3.1 Nil 

7 17 F Trauma Middle third 3.6 Nil 

8 28 M Trauma Upper third+Middlethird 4.1 Nil 

9 31 M Trauma Middle third 3.6 Nil 

10 24 M Trauma Upper third+Middlethird 3.9 Nil 

11 29 F Trauma Upper third+Middlethird 2.9 Nil 

12 22 M Trauma Upper third+Middle third 3.5 Nil 

13 24 M Trauma Middle third 2.7 Nil 

14 26 M Trauma Middle third 3.6 Nil 

15 35 M Trauma Upper third+Middlethird 4.2 SUPERFICIAL 

+Lower third NECROSIS 

16 31 F Trauma Upper third 3.8 Nil 

17 26 F Trauma Upper third+Middle third 3.4 Nil 

18 28 M Trauma Middle third 4.1 Nil 

+Lower third 

19 15 M Trauma Upper third+Middlethird 3.7 Nil 

20 14 M Trauma Middle third+Lower third 2.9 Nil 

21 21 M Trauma Middle third 3.4 Nil 

22 16 F Trauma Upper third+Middle third 3.7 Nil 


Cartilage was not used in any case. The donor sites 
were primary closed. No skin graft was used in any 
case. Most defects were of upper and middle third of 
the helical rim. 


DISCUSSION: 

Reconstruction of the post-traumatic 
partial defect of ear, without reducing the size and 
without altering the natural shape, is a challenge. 
Primary closure was not an option since it could 
originate distortion of the auricular anatomy. 


Given the cartilage exposition, a skin graft could 
be an unsafe option due to risk of necrosis. Second 
intention healing was a valid option and could simplify 
wound management. However, it can be a long 
process with serious risk of infection. Two stage local 
flap transposed from the postauricular or preauricular 
region are generally reserved for larger defect that 
include auricular periphery and require a second stage 
to remove the pedicle." If the helical defect is less than 
1.5 cm in width and extends from the rim in to the 
scapha or triangular fossa, the defect can be converted 
into a wedge-shaped resection and can be closed 
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Figure 1: Showing gender wise case diffraction. Figure 2: Showing no complication V/s complication. 


ci 


Figure 3: Reconstruction of helical rim. 
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primarily." For defects between 1.5 and 2.5 cm in 
width, Antia-Buch helical chondrocutaneous 
advancement flaps allow for closure of the defect by 
creating further helical mobility." ' For isolated helical 
defects 2.5 cm and larger, the posterior auricular flap is 
a versatile, local workhorse flap. The post-auricular 
skin, considered a flap bank for ear reconstruction, 
offer safe vascularization and has similar colour and 
texture when compared with auricular skin.” 
Therefore, this flap is relatively safe with favourable 
cosmetic result, a fact supported by our experience. 
Brown and cannon in 1946'" first used this 
postauricular area as a donor site for free skin and 
composite graft. Owens" introduced in 1959 the 
concept of transposing the postauricular flap to the 
other side of the ear through a window in the cartilage 
with a buried de-epithelialized pedicle. In our 
experience, the pull through postauricular flap is a 
relatively simple flap to harvest and should be 
considered a feasible and desirable option in the 
reconstruction of defect of the post traumatic auricular 
defect. 


CONCLUSION: 

Postauricular flap can be used to reconstruct 
the entire helix or a portion. It is a two stage procedure. 
It uses the post auricular and mastoid skin which is a 
good match for the skin of the ear. A post auricular flap 
can restore the sharp delineation of the helix. For 
isolated helical defects 2.5 cm and larger, the posterior 
auricular flap is a versatile, local workhorse flap.The 
post auricular skin flap is not used when the ear 
framework is of alloplastic material. 
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ABSTRACT 

The purpose of the present prospective study, conducted in a tertiary care paediatric unit during June 2013 to 
October 2014, was to estimate the incidence of reactive thrombocytosis among febrile young infants and assess the utility of 
platelet count as a potential predictor of serious bacterial infection (SBI). All infants 29 days to | year of age, admitted with 
rectal temperature >38'C were included in the study. Out of the 100 infants studied, 46 had serious bacterial infection. 
Platelet counts were significantly higher in infants with SBI (60.87%) compared to those without (non SBI), (14%). 
Majority of infants in SBI group with thrombocytosis had respiratory tract infections (69.57 %, 16/23). Reactive 
thrombocytosis was a frequent finding in young infants with SBI. Thrombocytosis 2450,000 cells/mm’, in combination 


with leucocytosis and elevated CRP may help in early recognition of febrile young infants at risk for SBI. 


KEY WORDS: fever, serious bacterial infection, thrombocytosis 


INTRODUCTION: 

Fever is one of the most common conditions 
requiring the attention of paediatrician. The 
evaluation of an infant with febrile illness and no 
obvious focus of infection is a challenging task and 
can be expensive, time consuming and invasive. The 
general condition of infant can be deceptive and does 
not assist reliably in clinical differentiation of a low 
risk versus high risk bacterial infection." 

This is compounded by the fact that no single 
laboratory test has been shown to identify infants with 
serious bacterial infection. Lab markers which have 
been used to predict serious bacterial infection include 
raised white blood cell count (WBC), C - reactive 
protein (CRP), Procalcitonin (PCT) and even 
Interleukin-6 levels.” 

WBC count, though easily available and used 
widely as a predictor of serious bacterial infection, by 
itself, does not compare well with relatively most 
recent markers like CRP and PCT. Availability of 
automated haematology and analysers gives results of 
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platelet count as a part of routine haematology 
workups, with a dependable degree of accuracy. 
Thrombocytosis or increased platelet counts more 
than 400,000/ul has been documented in 3% to 15% of 
paediatric patients." 

Thrombocytosis in this age group is 
invariably due to an underlying cause such as acute 
infection, chronic inflammation, childhood 
malignancies, iron deficiency anaemia and chronic 
haemolytic states. Primary or Essential 
thrombocythemia is extremely rare. Infections of the 
respiratory, urinary tract, gastro-intestinal tract, bones 
and meninges are most common causes of Reactive 
thrombocytosis."'Reactive thrombocytosis is a 
common finding in infants that occurs in 
preponderance of cases secondary to an infection. To 
our knowledge very few studies have previously 
focused on the incidence and characteristics of 
reactive thrombocytosis in young infants with SBI. 

The objective of the present study was to 
estimate the incidence of reactive thrombocytosis in 
febrile young infants, especially in those with 
bacterial infections, and assess the value of platelet 
count as a potential predictor of SBI. 


MATERIALS AND METHODS: 
We retrospectively reviewed the case records 
of infants aged 29 days to 1 year, admitted to 
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paediatric unit of Department of Paediatrics, 
Maharani Laxmibai Medical College, Jhansi, Uttar 
Pradesh (India) between June 2013 and October 
2014, for investigation of fever defined as rectal 
temperature > 38°C. Infants who had fever for more 
than 72 hours, and had received antibiotics or 
vaccination within 48 hours of presentation, were 
excluded . 

All patients had sepsis evaluation including 
WBC count, platelet counts, blood culture, urine 
microscopy and culture and CRP. Lumbar puncture 
for cerebrospinal fluid (CSF) analysis and culture, as 
well as stool culture and chest radiographs, were 
obtained at the discretion of the attending 
paediatrician. 

Serious bacterial infection was defined as 
occult bacteraemia, urinary tract infection, bacterial 
meningitis, pneumonia, bacterial gastroenteritis and 
infection of soft tissue and bones. Isolates such as 
Staphylococcus epidermidis or Streptococcus 
viridans in the blood culture were considered 
contaminants unless they were isolated from more 
than two consecutive cultures. Occult bacteraemia 
was defined as the presence of potentially pathogenic 
microbes in the bloodstream of an individual who is 
in an apparently good clinical state and who presents 
fever without a known infectious process.'’ Urinary 
tract infection was defined as single known pathogen 
growth in urine obtained by suprapubic needle 
aspiration or by urethral catheterization by aseptic 
measures. Bacterial Meningitis was defined on 
presence of neutrophilic pleocytosis in CSF and 
positive CSF cytobiochemical analysis or positive 
CSF culture. Pneumonia was defined as presence of 
airspace opacities, lobar consolidation or interstitial 
opacities on chest radiograph. 

Results were tabulated orderly and were 
analysed using Graphpad software. For the 
comparison of means between different groups and 
means of two sets of readings within same group, 
unpaired and paired student's t-test were used, 
respectively. For comparison of categorical 
variables, Fischer's exact test was used. The study 
was approved by institutional ethics committee. 


RESULTS: 

During the study period, a total of 109 cases 
met the inclusion criteria. Out of these, 100 patients 
were included in the study and the rest 9 were not 
included because of several practical reasons like 
Sundays, referral to other centres, patient's 


absconded or not willing for investigations. Hence, in 
actuality, a total of 100 infants were analysed. 

Out of total 100 cases, 46 were included in 
the S.B.I Group and 56 were included in the non-S.B.I 
Group. Of the 46 patients included in SBI group, 
50.0% were of respiratory tract infections (23), 23.9% 
were of G.I.T related infections (11), 17.4% were of 
urinary tract infections (8), 6.5% were of CNS related 
infections (3) and 2.1% others. 

Clinical and laboratory characteristics along 
with platelet counts of the non SBI and SBI groups are 
also depicted herein (Table 1). In the present study, the 
incidence of thrombocytosis was found to be 60.87% 
(28/46) in SBI group compared to 14% (8/56) in the 
non- SBI group. 

Among the cases included in SBI group, 
69.57% of respiratory tract infections (16/23), 54.55% 
of G.I.T related infections (6/11), 37.5% of urinary 
tract infections (3/8) and 66.6% of CNS related 
infections (2/3) had thrombocytosis. Although it 
shows that 66.6% CNS related cases had 
thrombocytosis, it may be so as a result of less number 
of cases in this group (n=3). 


DISCUSSION: 

In this study, platelet count was significantly 
higher in febrile infants with documented bacterial 
infection, particularly respiratory tract infections 
followed by gastrointestinal infections. However, due 
to a substantial overlap, it was difficult to identify a 
threshold value that could clearly differentiate infants 
with SBI from other febrile infants. The prevalence of 
SBI in our population (46%) was quite high. This 
study was conducted in a tertiary care paediatric unit 
that represents one of the referral centres for southern 
UP. 

Results of studies conducted by Yadav et al", 
Mastubara et al’, O'Shea et al", coincides with the 
results obtained from our study (Table2). In all these 
studies, respiratory tract infections play a major role in 
thrombocytosis. Whereas in the study conducted by 
Chan et al”, out of 25 thrombocytosis cases, 32% were 
of R.T.I, 20% were of G.I related, 4% of U.T.l and 36% 
cases of CNS related infections. The variations in the 
results are so because of small sample size and the fact 
that the study included a majority of patients with CNS 
related infections. The fact that platelets can behave 
like an acute phase reactant is well recognized." 

From this study, we can conclude that 
incidence of reactive thrombocytosis was higher in 
febrile infants with serious bacterial infections, 
particularly those with respiratory tract infections. 
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Table 1: Clinical and Laboratory characteristics of the Non-SBI and SBI Groups. 


Age (d) 

Sex (male/female) 
Fever on admission °C) 
Haemoglobin (g/dl) 
WBC (103/mm+?) 


Platelet (103/mm+3) 


Non-SBI (n=305) 
130 (95 -204) 
35/19 

40.02 (39.6 40.3) 
11.65 (10.5 -12.4) 
9.32 (6.5-11.4) 


343.7(150-241.7) 


SBI (n=103) 

163 (109-224) 
27/19 

40.25 (39.7 40.9) 
11.26 (10.5 -11.6) 
19.65 (14.4-24.7) 


447.5(388.5-653) 


p value 


0.417 
0.543 
0.054 
0.113 
0.001 


0.0018 


Data are expressed as mean (interquartile range); all comparisons by unpaired t test except for sex difference by 
Fischer's probability test; SBI: serious Bacterial Infection; WBC: white blood count; CRP: C-reactive protein. 


Table 2: Comparative findings with other studies for reactive thrombocytosis during infections. 


va ia RTI GLT UTI CNS Others 
tos, CH). (yl) (Y%)——(YK%) 
tO STS 
Present study 35 20(57.14) 9(25.71) 411.42) 25.7) 0 
Yadav et alll (2010) 86 43 (50.0)  17(19.8)  5(5.8) 910.5) 78.1) 
Mastubara etal !7) (2004) 308 182 (59.1) 55(17.85) 21(6.8) —4(1.3) ~—-57 (18.5) 
O’shea et all§] (2005) 57 17(29.8)  14(24.6) 6 (10.5) 4(7) 16 (28.0) 
Chan etal?! (1989) 25 8 (32) 5 (20) 1 (4) 9 (36) 2 (8) 
CONCLUSION: infection in febrile children. Current Opinion Pediatrics 


The present study concludes that 
incidence of reactive thrombocytosis was higher 
in febrile infants with serious bacterial infections, 
particularly those with respiratory tract 
infections. Thrombocytosis >4,50,000 cells/mm’, 
in combination with leucocytosis and elevated 
CRP may help in early recognition of febrile 
young infants at risk for serious bacterial 
infection. 
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ABSTRACT 

Anaemia in children is one of the major health problems in India as well as in many parts of the world, since 
anaemic children have reduced exercise tolerance, slow growth rate, impaired cognitive development and increased risk of 
complications associated with malnutrition and infection. The study was conducted on 561 patients in the age group of | to 
12 years. The children with Hb% lesser than the cut-off value for their age were included in the study. Detailed clinical 
history was elicited and thorough clinical examination was performed. Peripheral smears of these patients were examined. 
Bone marrow examination was done where ever possible. The complete haemogram including reticulocyte count was done. 
Male children were more affected than the female children and children between 1-5 years were affected the most. 
Microcytic hypochromic anaemia was the most common morphological type of anaemia.Pediatric anaemias are very 
common since children are the most vulnerable for occurrence of these anaemias. This necessitates prompt screening and 
early diagnosis through utilization of basic investigations like clinical examination and peripheral smear examination, 
which hold a key position in the diagnostic algorithm of anaemia, in order to initiate timely treatment and appropriate 
management. 


KEY WORDS: microcytic hypochromic anaemia, paediatric anaemia, iron deficiency anaemia 


INTRODUCTION: 

Anaemia in children is one of the major social 
health problems in India, especially in rural India and 
in many parts of the world. Anaemic children have 
reduced exercise capacity, slower rate of growth, 
impaired cognitive development, and delayed wound 
healing'’ Anaemic children are also at an increased 
risk of dying due to complications associated with 
malnutrition and infection. Prevalence rate of anaemia 
is an important indicator of the nutritional status 
within the pediatric population. As many as 20 percent 
of the children in the United states and 80 percent of 
the children in the developing countries are anemic at 
some point by the age of 18". Because of these factors, 
the study of the etiopathogenesis of anaemia in 
infancy and childhood has attracted wide attention in 
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the recent years in India’”. 

Most children with anaemia are 
asymptomatic and have abnormal hemoglobin or 
hematocrit levels on routine screening. Thorough 
elicitation of history and findings on_ physical 
examination can reveal the underlying cause of 
anaemia”, 

Anaemia is defined as decreased concent- 
ration of hemoglobin and RBC mass as compared to 
the values in age-matched controls'”.India is still a 
developing country with very minimal degree of 
development achieved in the rural areas. The health 
care sectors in these areas are still dependent on the 
basic diagnostic procedures for the diagnosis of 
anemia due to the non-availability of biochemical 
investigations and other higher diagnostic tests and 
also due to the non-affordability of rural population. 
Therefore, in the present study we have concentrated 
on finding out the efficacy of morphological diagnosis 
of anemia in these areas by doing a bone marrow 
correlation in whichever case it was possible in 
children between 1-12 years of age and in both sexes. 
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MATERIALS AND METHODS: 

The present study was conducted on 561 
patients in the age group of | to 12 years, who were 
admitted to pediatric ward of S Nijalingappa Medical 
College, Bagalkot with anaemia and also presented 
with other complaints and were incidentally found to 
have anaemia. 

A detailed history was elicited along with a 
thorough clinical examination. The required quantity 
of venous blood was collected in EDTA tubes, which 
was analyzed using Swelab Alfa cell autoanalyser, 
having three part differentials. Peripheral smears were 
prepared on glass slides and stained with Leishman's 
stain. The reticulocyte count was done by the 
supravital staining technique using Brilliant cresyl 
blue. Among the anaemic cases, only few patients 
agreed for bone marrow examination. 

Study was conducted after getting Ethical 
clearance. 


RESULTS: 

Total 561 anaemic pediatric patients between 
1 to 12 years were enrolled in the study. These were 
categorized according to their age (Table 1). Children 
between 1-2 years were found to be most affected thus 
constituting 45% of total cases, followed by 26% of 
children falling in 3-4 years age group. The Male: 
Female ratio was found to be 1.2:1.Genderwise 
gradation of anaemia was done, which revealed 
presence of severe anaemia in16% male children and 
22% female children, while 46%of both male and 
female children had moderate anaemia whereas, mild 
degree of anaemia was seen in 38% male children and 
32% female children (Table 2) Chisquare when 
applied came out to be 5.23, df= 2, p = 0.07, which is 
not significant. 

The most affected children were in the age group 
of 1-2 years with 253 cases (Table 3). Chisquare when 
applied was 30.03, df = 5, p = 0.00001 in mild and 
moderate anaemia whereas was 4.08, df= 5, p = 0.53 
in severe anaemia. Out of 561 cases, the most common 
morphological type was microcytic hypochromic 
anaemia with 59% cases (Table 4). 

In the present study, males out numbered 
females in cases of microcytic hypochromic, 
normocytic normochromic and normocytic 
hypochromic anaemia. Macrocytic and haemolytic 
anaemia showed equal gender incidence. In dimorphic 
anaemia, females were affected predominantly (Table 
5). 

The bone marrow examination for the 
morphological correlation was possible in 95 cases out 


of total cases due to disagreement of parents and 
gaurdians for the same. However, in all 95 cases bone 
marrow picture correlated well with the 
morphological diagnosis given on peripheral smear 
examination (Table 6). Those cases in which bone 
marrow study was not possible also responded well to 
therapy which was evaluated on follow-up smears. 


Table 1: Agewise distribution of anaemias (n=561) 


Age years (Years) Number Percentage 
1-2 253 45 
3-4 145 26 
5-6 85 15 
7-8 32 6 
9-10 25 4 
11-12 21 4 


Table 2: Genderwise gradation of anaemias (n=561) 


Male Female 
"No. % No. % 
Mild (Hb%>10gm/dl) 112 38 84 32 196 
Moderate (Hb%>7- 


Grade of anaemia Total 


137 46 122 46 259 


10gm/dl) 
Severe (Hb%<7gm/dl) 46 16 60 22 106 
Total 295 100 266 100 561 


Table 3 : Age wise gradation of anaemia (n=561) 


Mild Moderate Severe 


Age group Total 


No. % No % No % 
1-2 Year 67 34. 134552 S52 49 253 
3-4 Year 47 244 74 2 24 23 145 
5-6 Year 37 19 28 11 20 18 85 
7-8 Year 18 09 #10 «604 « «6004~—(04 32 


9-10 Year 13 07 09 03 03 03 25 
11-12 
Year 


14 07 «604—C i 02s—i‘iB—stsé«éOB 21 


Total 196 100 259 100 106 100 ~~ 561 
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Table 4: Distribution of various morphological types of anaemia(n=561). 


Etiology 
Microcytic hypochromic anaemia 
Normocytic hypochromic anaemia 
Dimorphic anaemia 


Normocytic normochromic anaemia 


Macrocytic anaemia 
Hemolytic anaemia 
Total 


Table 5: Sex distribution of various morphological types of anaemia(n=561). 


Morphological type 


Microcytic hypochromic anaemia 


Macrocytic anaemia 
Dimorphic anaemia 
Haemolytic anaemia 


Normocytic normochromic anaemia 
Normocytic hypochromic anaemia 


Total 


Table 6 : Bone marrow study results (n=561). 


Microcytic hypochromic 


Pigenosls anaemia 
Pheripheral smear 332 
Bone marrow study 78 
Final diagnosis 
oa Microcytic hypochromic 
anaemia 
DISCUSSION 


Pediatric anaemia is an important universal 
problem". It is a critical issue which needs to be 
addressed on a priority basis especially in the 
developing countries’. Nutritional anaemia is a 
recongnized public health problem worldwide”. In 
India, anaemia is the most common nutritional 
problem affecting more than half of the total 
population particularly the children and pregnant 
women”. 

Iron deficiency anaemia is the commonest 
form of nutritional deficiency in the world responsible 
for the staggering amount of ill health, cost 
productivity, increased mortality and morbidity. Even 
in the developed countries, iron deficiency with or 
without anaemia is still prevailing in infants, toddlers, 


Number Percentage 
332 59 
122 22 
49 09 
45 08 
08 01 
06 01 
561 100 
Male Female Total 
186 146 332 
04 04 08 
23 26 49 
03 03 06 
26 19 45 
67 54 121 
309 252 561 
Macrocytic ; . : 
ae Dimorphic anaemia 
08 49 
05 12 
: Megaloblastic and 
Mesalopieste cea: 
anaemia 


erythroid hyperplasia 


adolescent females and women of the child bearing 
age. It remains the most common hematologic disease 
in infants and children", Given the detrimental long 
term effects and high prevalence of iron deficiency, its 
prevention in early childhood is an important public 
health issue”, 

The profile, patterns, the morphological types 
of anaemia as analyzed in the present study of 561 
anaemia cases were compared with the other similar 
studies. 

In the present study, more number of males 
children were found to be anaemic as compared to 
females children. A similar gender distribution was 
noted in the study by Gomber et al” whereas; in a 
study conducted by Kapur et al! there was no 
difference in the gender distribution. 
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Figure 1: Peripheral smear showing microcytic hypochromic cells, 


Leishman's stain (X400). 


Figure 2: Bone marrow aspiration smear showing micronormoblasts, 


Giemsa stain (X400). 


Figure 3: Bone marrow aspiration smear showing reduced iron store. 


(Grade-0) Pearl's stain (X 1000) 


Figure 4: Bone marrow aspiration smear showing megaloblasts, Giemsa 
stain (X1000) 


Children between 1-5 years age group were 
maximally affected which is in concurrence with the 
study by Stellinga-Boelan et al'”. Whereas, study 
done by Susan et al'” do not mirror our findings, where 
school children (5-14) and infants were maximally 
affected respectively. Severe degree of anaemia was 
found in the maximum number of cases, this finding 
correlated well with the study findings of S.Jain et al" 

The percent distribution of various 
morphological types of anaemias found in our study 
were microcytic hypochromic anaemia (59%), 
followed by normocytic hypochromic anaemia (22%), 
diamorphic anaemia (9%), normocytic normochromic 
anaemia and macrocytic and haemolytic anaemia 
(01%). This was similar to the obervation made by 
Kapur et al'" with maximum percentage of microcytic 
hypochromic anaemia. 

In present study, 118 cases presented with 
leukocytosis. Among these maximum number of 
microcytic hypochromic anaemia cases (64%) were 
found to be associated with leukocytosis. This 
findings indicates that a detailed clinical and 
laboratory evaluation should be done in these patients 
in order to discern the exact underlying cause of 
leukocytosis. This warrants a proper workup 
particularly towards sepsis which is commonly 
encountered in this age group. 

It was also observed that majority of anaemic 
children presented with symptoms of fever and pallor. 
However, Sahu T et at!” observed that 28.7% of 
children presented with history of irregular fever and 
33.6% children had pallor. 

Our study observed that children between 1-5 
years were found to be most affected, therefore it is 
highly recommended that this age group should be 
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compulsorily screened for anaemia to avoid its 
deliterious effects on growing children. 


CONCLUSION: 


Anemia still continues to be a major health 
problem in developing countries like India and 
pediatric age group is most commonly affected. 
Several years elapse between onset of symptoms and 
in arriving at an accurate diagnosis due to lack of 
primary health care services, particularly in rural 
India. Rural population should be educated to improve 
their living standards and to recognize symptoms of 
illness at an early stage. It is highly recommended for 
the medical health personnals to make an appropriate 
diagnostic approach towards anaemia, wherein 
clinical examination and peripheral blood smear 
examination are at the baseline in the diagnostic 
algorithm and hold a key position. Also, technological 
advances should be looked upon. If properly 
implemented, these recommendations can definitely 
help in reducing the burden of anaemia in this age 
group and hence the morbidity and mortality. 
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ABSTRACT 

During this cross sectional study, 200 mothers who had a live baby of less than one year were interviewed in 
Pediatric OPD of a tertiary care hospital with the help of pre-validated, semi-structured questionnaire regarding 
immunization coverage for primary vaccination and assessment of their beliefs and practices. Present study found that 
92.5% of the infants were completely immunized for the age, 5.5 % were partially immunized and 2.0% were un-immunized 
at the time of interview. Mothers preferred Primary Health Centre (PHC) or Anganwadi over other hospitals for vaccination. 
Most of the mothers maintained vaccination card. Main reasons for failure to vaccinate were lack of knowledge of 
immunization schedule and infant's illness when vaccine dose was due. All the mothers (100%) believed that immunization 
is important and beneficial for the child and 60.5% of mothers had the knowledge regarding fever as the side effect of 
vaccination for which they gave Syrup Paracetamol. As it was a hospital based survey, we found infants with high 
vaccination coverage for the age. Most of the mothers showed positive attitude and desirable practices regarding primary 


vaccination. 


KEY WORDS: beliefs; immunization; infants; practices; mothers 


INTRODUCTION: 

Vaccines have the power not only to save lives 
but giving children the chance to grow up healthy. 
Immunization is a proven cost effective intervention 
for controlling and eliminating life-threatening 
infectious diseases in all age groups from various 
diseases including diphtheria, tetanus, pertussis and 
measles. Since the time of Edward Jenner, vaccination 
has controlled nine major diseases at least in parts of 
the world; they are- small pox, diphtheria, tetanus, 
yellow fever, pertussis, poliomyelitis, measles, 
mumps and rubella. In case of small pox, the dream of 
eradication has come true. We are moving towards 
eradication of polio from the world. Polio has been 
eradicated from India and now we are looking forward 
for eradication of measles. 

In 1985, Universal Immunization Program 
was started in India with an aim of achieving at least 
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85% coverage of primary immunization in infants 
with 3 doses of DPT & OPV, one dose of BCG and one 
dose of Measles by 1990." As per National Family 
Health Survey (NFHS-3) data, only 44 % of infants in 
India are fully immunized which is much less than 
desired goal of 85% but is slightly higher than the 
coverage as per NFHS-2 (42%). 

In India, large part of population lives in rural 
areas, where mothers are mostly illiterate and has 
numerous myths about vaccination. Immunization 
coverage among tribal areas is also low because of 
difficult accessibility and poor acceptability due to the 
various cultural beliefs. The situation of under 
immunization is not only in the rural or tribal areas but 
also in the urban areas because of migration and 
developing pockets of slums. People are living in 
these pockets with unprecedented poverty, illiteracy, 
overcrowding and large burden of diseases." All these 
factors result in children being either unimmunized or 
partially immunized posing serious policy concern. 

The aim of our study was to assess 
vaccination coverage, beliefs and practices of mothers 
who had a live baby of less than one year regarding 
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immunization. We also tried to identify the existing 
gaps in awareness, knowledge and practices that need 
to be fulfilled to achieve the immunization targets. 


MATERIALS AND METHODS: 

A cross sectional descriptive study was 
carried out to assess vaccination coverage, beliefs and 
practices of mothers regarding immunization. The 
study was carried out in Pediatric Department of a 
tertiary care hospital attached to medical college in 
central India. A total of 200 children below one year 
were selected from outpatient department by 
convenient sampling after taking informed written 
consent from the mothers. Predesigned and pretested 
pro-forma was used to collect information regarding 
socio-demographic profile, vaccination status of their 
infants and their beliefs and practices regarding infant 
vaccination. Data was collected by one to one 
interview of mothers. Data was analyzed by using 
SPSS 19 and appropriate test were applied where 
required. 

Inclusion criteria for the study were: (a) 
mothers who had live baby of less than one year of age 
(at the time of interview); (b) mothers who were 
willing to participate in the study. Enclusion criteria 
for the study were: (a) mothers who had live baby of 
more one year of age; (b) mothers who did not give 
consent for the study. This study was undertaken after 
getting approved by institutional research advisory 
committee (RAC) and Institutional Ethics Committee 
(IEC). 


RESULTS: 

Table 1 shows demographic profile of 
mothers. Hindu family predominates and most of the 
mothers were either illiterate or educated up to 
primary level only. Two hundred mothers having 
babies less than 12 months old were interviewed. Out 
of 200 infants, 110 were males and 90 were females. 
Present study found that 92.5% of the infants were 
completely immunized for the age, 5.5 % were 
partially immunized and 2.0% were un-immunized at 
the time of interview. Mothers preferred PHC/ 
Anganwadi over government/ private hospitals for 
vaccination. Most of the mothers maintained 
vaccination card (Table 2). 

Main reasons for non immunization and 
partial immunization were poor knowledge of 
immunization schedule and infants' illness when 
vaccine dose was due (Table 3). All mothers (100%) 


Table 1: Socio-demographic profile of mothers 


S.No Factors Category N=200 % 
1. Age (Year) <25 122 61 
>25 78 39 
Ds Caste SC 18 9.0 
ST 23 11.5 
OBC 42 21 
Others 117 58.5 
3. Religion Hindu 171 85.5 
Muslim 25 12.5 
Sikhs 3 1.5 
Christian 1 0.5 
4. Education Illiterate 60 30 
Primary 75 37.5 
Secondary 32 16 
Graduation 14 7.0 
Post Graduate 19 9.5 
5. Type of Family Nuclear 111 53.5 
Joint 88 44 
Separated 1 0.5 
6. Family <2000 2 1.0 
Income/Month 2000-4000 68 34 
>4000 130 65 
7. No. of Siblings 9 50 25 
1 68 34 
y) 53 26.5 
>2 29 14.5 


believed that immunization is important and 
beneficial for their children. Most of them knew that 
immunization is to be started at birth. Approximately 
half of them knew the names of all the vaccines given 
under national immunization schedule (Table 
4).Table 5 shows that 60.5% of mothers had the 
knowledge regarding fever as the side effect of 
vaccination and they gave Syrup Paracetamol for it. 


DISCUSSION: 

As per National Family Health Survey 
(NFHS -3) data, only 44 % of infants in India are fully 
immunized. It is further less in Madhya Pradesh 
(40.3%)."" In the present study, immunization 
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Table 2. Vaccination status of infants 


N=200 % 
1 VACCINATION STATUS 
Fully vaccinated for their age 185 92.5 
Partially vaccinated for theirage. 11 5.5 
Not vaccinated at all 4 2.0 
2 PLACE OF VACCINATION 
At home (by ANMs) 6 3.0 
At PHC/ Anganwadi 127 63.5 
Government hospitals 54 27 
Private hospitals /clinics 13 6.5 


3 MAINTAINENCE OF VACCINATION CARD 
Yes 184 92 


No 16 8.0 


Table 3. Reasons for partial immunization or non- 
immunization. 


S. Factors causing N=15 % 
No. incomplete immunization 


1 Poor awareness of 6 40 
immunization schedule 


2 Mothers too busy 2 13.33 

3 Objection by elder member of 1 6.66 
the family 

4 Child was ill when 5 33.33 
vaccination was due 

5 Place of immunization too far 1 6.66 
from home 


coverage for the age (at the time of interview) is quite 
satisfactory as fully immunized infants were 92.5% 
and very few infants were totally un- immunized (2% 


Table 4. Knowledge of mothers regarding vaccines 


N = % 
200 
1 How many mothers knew that 200 100 


vaccination is must for their 
baby? 


2 How many mothersknew thatthe 180 90 
first vaccination is given at birth? 


3 How many mothers knew the name of various 
vaccines covered in EPI 


Knowing names of all vaccines 95 


Knowing names of fewvaccines. 35 


Not knowing the name of any 70 35 
vaccine 


Table 5. Knowledge regarding treatment of side effects due 
to vaccines: 


N=200 % 
It does not require any treatment. 10 5.0 
I give tapid sponging for fever 24 12 
I go to doctor if any side effect 45 22.5 
occurs 
I give Syrup Paracetamol for 121 60.5 


fever on my own 


in present study as compared to 5% in MP according to 
NFHS-3). This high rate of vaccine coverage is 
comparable to results documented by Singh et al!” 
Shamila hamid et al" and Basaleem etal.” 

A study conducted during Aug 2008 to Jan 
2009 by Joshi et al reported that approximately 50% of 
children were fully immunized while 27.5% were 
partially immunized and 22.5% were not immunized 
at all.’ In a similar study conducted in September, 
2000 on 294 children between ages of 12-24 months 
living in slums of Surat, only 25% were fully 
immunized, 51.7% were partially immunized and 
23.1% were unimmunized.”” 
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Immunization coverage assessment studies by Sheth 
et al," Vikram et al!’ and Kadri et al” have shown 
that more than 60% of children were fully immunized. 
Major reasons for not immunizing the child were lack 
of awareness of the need of immunization and lack of 
availability of services in rural areas. Whereas in 
present study, two main reasons of missed 
immunization were poor awareness of mothers 
regarding vaccines covered in National Immunization 
Schedule and infants’ illness when next vaccine was 
scheduled. 

Mothers preferred government setup either 
Aganwadi, PHC or government hospitals for 
vaccinating their infants as also reported by Hamid et 
al." More than 90% of mothers in present study could 
reproduce the vaccination card as against 25.4% , an 
overall data from NFHS- 3 for whole of MP." 

Being it a hospital based survey is the 
limitation of present study. Here we have surveyed 
infants who had come to Pediatric OPD for well baby 
clinic or for any minor illness. High vaccination 
coverage found in present study could be because of 
inclusion of younger babies at the time of maternal 
interview even before completion of primary 
vaccination. 


CONCLUSION: 

Though the knowledge and beliefs of the 
mothers and vaccination coverage (for the age) of 
infants was found good in present study, it can be 
further improved by imparting awareness to general 
public through regular health education programs by 
doctors, paramedics and health workers. Media can 
also play a big role (Do Boond Jindagi Ki). It can be 
achieved by sincere efforts of all health care 
professionals and policy makers. 
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ABSTRACT 

The drainage of gonadal veins has significant role in causing varicocele, a known factor for male infertility. Present 
study was conducted in the Department of Anatomy, Institute of Medical Sciences, Banaras Hindu Universty, Varanasi. The 
drainage of gonadal vein was observed in 12 adult cadavers (10 male and 2 female). The gonadal vein on right side normally 
drains into inferior vena cava. In one case, right testicular vein drained in to right renal vein. In remaining 11 cadavers, no 


variation was found in drainage of gonadal vein. Incidence of variation in drainage of gonadal vein was found to be 8.3%. 


KEY WORDS: Drainage, Gonadal vein, Inferior vena cava, Renal vein, Variation 


INTRODUCTION: 

Variation of gonadal vein is very important for 
the purpose of invasive interventions such as renal 
transplantation, gonadal surgeries and gonadal colour 
doppler imaging. Surgeons should have broad 
knowledge of vascular anomalies of testicular vein to 
avoid injury of testicular vein and subsequent 
development of infertility. Hence, various cases of 
negligence and subsequent/ legal issues can also be 
omitted. 

The drainage of gonadal veins is anatomically 
asymmetric on both side. The testis is drained by about 
15-20 veins which unite to form pampiniform plexus. 
At superficial inguinal ring the plexus condenses to 
form four veins and at deep inguinal ring they further 
join to form two veins. Finally, single testicular vein is 
formed in both side at lumbar region. The right 
testicular vein drains into inferior vena cava at an acute 
angle just inferior to the level of renal veins and the left 
testicular vein drains into the left renal vein at right 
angle (Figure 2a). 
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Varicocele formation is more common on left 
side. It may be due to drainage of testicular vein into 
left renal vein at right angle. Graif et al'” hypothesized 
that flow of blood in the left testicular vein is impaired 
because it has to make a ‘double 90 degree turn', before 
reaching the inferior vena cava, whereas on the right 
side there is direct flow into the inferior vena cava. The 
almost abolished suction effect of right atrium on 
proximal part of left renal vein has been suggested as 
an aggravating factor for the stasis of blood in the left 
pampiniform plexus leading to varicocele. 

In present case report, right gonadal vein is 
draining into right renal vein at right angle, which may 
lead to increased probability of occurrence of 
varicocele on the right side also. It is a causal factor for 
male infertility in about 25-35% cases." 

The ovarian veins emerge from ovary as a 
pampiniform plexus. Two veins emerge from plexus 
and ascend with the ovarian artery. They finally merge 
into a single vein. The right ovarian vein drains into 
inferior vena cava and the left ovarian vein drains into 
the left renal vein. 


CASE REPORT: 
Present study was conducted in the 
Department of Anatomy, Institute of Medical Sciences 
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Right Kidney 


Right Ureter 


inferior Vena Cava 


Right Testicular Vein 


Figure |- Dissection of abdomen showing abnormal drainage of right testicular vein into right renal vein. 


Banaras Hindu University, Varanasi from September 
2013 to July 2015 in 12 adult cadavers (10 male and 2 
female). Renal and gonadal veins on both sides were 
dissected during routine dissection and drainage 
pattern were also observed. 

Out of 12 cadavers dissected, in one cadaver 
right testicular vein drained in to right renal vein 
instead of inferior vena cava. Right testicular vein was 
crossing upper part of ureter which may lead to stasis 
of urine and may cause hydronephrosis (Figure 1, 


Lt renal vein 
Rt renal vein 


Inf. Vena cava 


Rt testicular vein 


Lt testicular vein 


Figure 2b). Inremaining 11 cadavers, no variation was 
found in drainage of gonadal vein. In present study the 
incidence of variation of drainage of gonadal vein was 
8.3%. 


DISCUSSION: 

Knowledge of variation of gonadal vessels has 
assumed importance if surgeons are dealing with 
urogenital operations such as varicocele, renal 
transplantation and undescended testis. 


Figure 2a: Schematic diagram of normal venous drainage of testis 
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Lt Testicular Vein 


Rt Testicular Vein 


Figure 2b: Schematic diagram of present case report 


Variations of right testicular vein are very rare. 
Duplication of right testicular vein was reported to be 
8.8% by Duques et al.” Incidence of abnormal 
drainage of right tesicular vein into right renal vein was 
found to be 1.33% by Asala et al,” 4.16% by 
Sharmistha et al,'"' 6.6% by Gupta et al” and 10% by 
Phalgunan et al." In one case, duplication of testicular 
vein on left side and drainage of both testicular vein 
into left renal vein was reported by Diwan et al."” In 
present study, abnormal drainage of right testicular 
vein into right renal vein was found with incidence of 
8.3%. 

The variation of gonadal vein in present study 
can be understood on embryological basis. 
Development of gonadal vein occurs from caudal part 
of subcardinal vein. Gonadal vein drains into 
supracardinal and subcardinal anastomosis. The 
portion of inferior vena cava which receives the right 
gonadal vein, is developed from anastomosis between 
right supracardinal vein and right subcardinal vein. 
The anastomosis of supracardinal vein and 
subcardinal vein on left side incorporates in the 
development of left renal vein. This explains the 
asymmetric termination of both gonadal veins. In the 
present case right renal vein is formed by anastomosis 
between right supracardinal vein and right subcardinal 
vein hence received the right testicular vein. 


CONCLUSION: 

Updating surgeons about observed variation 
of gonadal vein prevents iatrogenic injury of gonadal 
vein and therefore ensures safety of patient and 
avoidance of medicolegal issue including negligence. 
This type of variation can also lead to varicocele which 
may subsequently cause infertility in males. Hence, it 
may also be included in differential diagnoses of male 
infertility. 
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ABSTRACT 


Nasolabial cyst is a unique, rare, non odontogenic cyst occurring in nasal alar region. It has a predeliction for 
females with the left side being more affected than the right. Patients generally present with a painless slow growing 
swelling in the alar region without significant radiographic abnormality. This paper discusses a case of nasolabial cyst in a 


45 year old female patient. 


KEY WORDS: cyst, klestadt's cyst, nasolabial cyst 


INTRODUCTION: 

Nasolabial cyst is a rare, nonodontogenic, 
developmental, soft tissue cyst which accounts for 
0.7% of all maxillary and mandibular cysts". This 
entity was first reported by Emil Zuckerkandl an 
anatomist, in 1982 "and has also been referred to as 
nasal vestibule cyst, nasal wing cyst, Klestadt cyst and 
the now defunct term“nasoalveolar cyst”( as the cyst 
does not involve the alveolar process). The term 
‘nasolabial cyst' was given by Rao™. 

This lesion was first thought to be a retention 
cyst arising from mucous glands, but in 1913 Klestadt 
emphasized its developmental origin. It is believed to 
arise either from the epithelial remnants of 
nasolacrimal duct extending in between lateral nasal 
process and maxillary process, or the epithelial 
residues retained during the fusion of maxillary, 
medial and lateral nasal processes in intra uterine 
life’. 

The cyst typically presents as a painless 
swelling adjacent to ala of nose causing facial 
asymmetry, more often on the left side and has a four 
times more frequent occurrence in women. It is 
generally not manifested before fourth or fifth decade 
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and is invariably painless unless infected.” 


CASE REPORT: 

A 45-year-old woman presented with a 
painless, gradually progressive upper lip swelling and 
nasal asymmetry of one year duration (Figure 1). 
During this period she had two intercurrent episodes of 
a boil formation and pus discharge in the right nostril 
which subsided with antibiotic therapy. She was 
examined by an ENT surgeon for these complaints 
who then sought opinion from the maxillofacial 
surgery department. 

Examination revealed facial asymmetry and a 
para alar bulge with partial obliteration of the 
nasolabial crease on the right side of the face. The right 
nasal vestibule was distended, pushed superiorly, and 
showed a partially healed sinus at this site. On 
palpation, the swelling was approximately 2 x 2 cm, 
fluctuant, mobile and nontender. Intraoral 
examination revealed a pale mucosal swelling causing 
distension of right superior labial vestibule, that 
extended from the canine to the central incisor 
ipsilaterally (Figure 2). The upper right lateral incisor 
was noted to have a deep carious lesion, but was 
neither tender to percussion, nor had any associated 
sinus. 

The clinical differentials considered at this 
point were a Radicular cyst and a Nasolabial cyst. No 
periradicular changes were noted on Intra oral and 
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Figure 4: Showing intraoperative exposure of the cystic mass. 


Figure 1: Picture demonstrating asymmetry, alar deformation and swelling 
on right side. 
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Figure 5: Excised specimen 


Figure 2: Intraoral picture showing distension of superior labial vestibule 
on the right side. 


wv: 


Figure 6: Showing a lining of pseudostratified columnar epithelium with 
goblet cells. H&E section (40X) 


panoramic radiographs (Figure 3). A diagnostic 
Figure 3: ORTHOPANTOMOGRAM showing lack of any significant aspiration revealed straw coloured fluid admixed with 
radiographic anomaly around the carious maxillary lateral incisor. pus. Microscopy and cultures were negative. 
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A Clinical diagnosis of Nasolabial cyst therefore 
seemed most probable. 

Cyst was enucleated under local anaesthesia 
using a sublabial vestibular approach. A one inch 
incision was made in the upper labial vestibule, and a 
layered dissection exposed the smooth well- 
circumscribed cystic swelling (Figure 4). The cyst was 
cleaved circumfrentially off the surrounding 
structures with blunt dissection. Adherence to the 
nasal mucosa was evident at the site of the partially 
healed sinus, and surgical cleavage at this site caused a 
small linear tear in the nasal mucosa, which was 
repaired at the time of wound closure with absorbable 
sutures. The enucleated specimen (Figure 5) was sent 
for histopathological examination which showed a 
cystic lining consisting of pseudostratified columnar 
epithelium with goblet cells and the connective tissue 
showing numerous fibroblasts and lymphocytes in a 
collagenous stroma (Figure 6); consistent with the 
diagnosis of a nasolabial cyst. Patient has been under 
follow up for two years without any indication of 
recurrence. 


DISCUSSION: 

The nasolabial cyst is an uncommon 
manifestation and Patil et al (2007) in their review 
reported 267 cases documented in the English 
literature ". It is usually unilateral but approximately 
10% bilateral cases have also been reported. 

The presentation and location of this cyst are 
fairly constant, i.e., is submucosal position in anterior 
nasal floor, protrusion of upper lip, and elevation of ala 
of nose. Cysts may be present for years without any 
significant discomfort to the patients “’. The cyst may 
grow in three possible directions; towards the oral 
vestibule, towards the nasal vestibule and towards the 
nasolabial fold. The cyst is palpated best by one finger 
in oral vestibule and another in nasal vestibule, which 
generally confirms its nontender, fluctuant fluid- 
filled character. Due to the proximity of these cysts to 
teeth and nasal cavity, secondary infection is a likely 
possibility which may lead to this entity being 
confused with other lesions “ or liable to be 
misdiagnosed as a periapical granuloma, odontogenic 
cyst or abscess. These mimers may be ruled out by 
vitality testing and radiographs . It can also be 
confused with mucous extravasation cyst because of 


the pink or bluish colored distension of the mucosa of 
oral vestibule’. Other differentials include dermoid or 
sebaceous cysts in the region. In the case presented 
herein, although a tooth in proximity (maxillary lateral 
incisor # 12) was carious and non vital, it was non 
tender and not associated with any detectable 
radiographic abnormality. 

Imaging is important not for establishment of 
diagnosis but to rule out the more frequent 
odontogenic swellings in this region. Occasionally 
though, a small bony pressure erosion can be seen but 
that too in the cases where cyst has grown to a very 
large size. This is however difficult to visualize in 
plain radiographs. Katao et al (2007) studied the CT 
and MRI finding of nasolabial cyst and reported 
variable density and signals affected by density of 
fluid in the cyst and presence of bony erosion". 
Similar findings were also described by Sumer et al 
(2010) who emphasised the role of radiographs 
essentially to exclude the more likely odontogenic 
cysts", 

Surgical excision and endoscopic 
marsupialization are the two most commonly used 
techniques''. Though the nasal endoscopic 
marsuplalization is stated to be simple, easy and 
effective”, technical limitations favor the use of 
transoral excision, as the procedure is easily executed 
with minimal morbidity". The benefits of the two 
techniques are however comparable , as suggested by 
arecent systematic review!" 

Histologically the Nasolabial cyst presents 
squamous, cuboidal and pseudostratified columnar 
epithelium often with goblet cells. Supporting 
connective tissue is fibrous’. These histopathological 
features appear to support the hypothesis regarding its 
development from the entrapped remnants of the 
nasolacrimal duct, because the mature nasolacrimal 
duct is also lined by pseudostratified columnar 
epithelium'”. Immunohistochemical analysis for 
markers has shown evidencee of low proliferative 
activity (<5%), a nuclear positivity for p63 in basaloid 
cells and increased podoplanin expression in 
epithelium adjacent to areas of inflammation. "”! 


CONCLUSION: 
The nasolabial cyst though infrequently 
encountered is important in the clinical scheme of 
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differential diagnosis of swellings in this area. An 
inappropriate clinical diagnosis may lead to the 
surgeon ending up dissecting in the wrong tissue 
plane, and it is sentinel that the surgeon clearly 
differentiates this cyst from the odontogenic 
pathologies encountered in the anterior maxillary 
region of thejaws. 
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ABSTRACT 


Herpes simplex virus type | (HSV) is known to cause encephalitis in humans which can be fatal in case of delay in 
diagnosis or initiation of treatment. It usually presents with fever, headache, seizures and alterations in mental status. It may 
also mimic behavioural or psychiatric disorders which seriously affect the early diagnosis of the disease. The mortality is 
almost 70% in the absence of treatment. A middle aged female presented with an acute history of fever, headache and 
vomiting followed by behavioural abnormalities, memory gaps and seizures. Antiviral therapy was started on suspicion of 
HSV encephalitis. Characteristic findings on MRI brain and positive CSF PCR for HSV DNA confirmed the diagnosis. The 
patient received three weeks of antiviral therapy following which she was discharged in an improved condition. This implies 


the advantages of early diagnosis and rapid initiation of therapy in survival of patients with this potentially fatal illness. 


KEY WORDS: acyclovir, central nervous system, encephalitis, herpes simplex virus, infections 


INTRODUCTION: 

Herpes simplex virus type 1 (HSV) can cause 
fatal sporadic encephalitis in humans "”.The rapid 
diagnosis of central nervous system (CNS) infection 
with HSV is important because of the potential 
morbidity and mortality associated with the disease as 
well as the wide availability of acyclovir which has 
proven to ameliorate the symptoms and reduce 
mortality to 20% ”*!.When left untreated, more than 
70% of cases of HSV encephalitis(HSVE) are fatal 
while only around 11% recover normal premorbid 
function". Diagnosis of HSVE relies upon the 
combination of the clinical scenario, a suggestive 
brain computed tomography (CT) scan or brain 
magnetic resonance imaging (MRI) and cerebrospinal 
fluid (CSF) examination by microscopy, biochemical 
analysis and polymerase chain reaction (PCR) for the 
presence of HSV DNA.” 

We describe one such case of a middle aged 
female who presented with an acute history of fever, 
headache, seizures and cognitive impairment and had 
improved with antiviral therapy. 
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CASE REPORT: 

A 42 years old female had presented to the 
emergency department with complaints of fever, 
headache and vomiting since 3 days followed by 
episodes of generalized tonic clonic seizures. On 
clinical examination, she was found to be conscious 
and oriented to time, place and person with no 
neurological deficit. All routine investigations along 
with CT head and EEG were advised and treatment 
started with broad spectrum antibiotics and other 
symptomatic measures. The investigations revealed 
polymorphonuclear leucocytosis (total leucocyte 
count of 12000/mm* with 86% neutrophils) with 
normal CT scan of head. EEG was suggestive of 
generalized seizure disorder for which anti-epileptics 
were added to her treatment regime. Her serum 
sodium was low (124meq/l) for which hypertonic 
saline was started. 

On day 2, patient developed cognitive 
impairment with memory gaps. No neurological 
deficits were present. CSF studies were conducted 
which showed 155 cells/mm’ (60% polymorphs, 40% 
lymphocytes), protein concentration of 31.5mg/dl, 
glucose concentration of 92mg/dl and adenosine 


Phone No.: +91 8878400040 deaminase level of 30.26U/L. Injection 
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On day 3, patient developed marked meningeal signs 
with high grade fever, tachycardia, memory gaps and 
disturbed consciousness. In view of the present status 
and lack of improvement with broad spectrum 
antibiotics, a diagnosis of viral meningo-encephalitis 
was suggested and injection acyclovir was started in 
divided doses. IgM / IgG for HSV 1 and 2, CSF PCR 
for HSV DNAand MRI brain were advised. MRI brain 
revealed white matter hyperintensity in right temporal 
lobe, para-hippocampal and perisylvian regions on T2 
weighted images and flair sequence (Figure 1) which 
was suggestive of viral encephalitis with probable 
herpetic cause. 


FS iid ERA 


Figure 1: Showing MRI Brain of the patient 


After five days of antiviral treatment, patient's 
condition improved and she started following 
commands. CSF PCR for HSV DNA came out to be 
positive which further confirmed our diagnosis of 
HSVE. In the following days, patient was conscious 
and responded to verbal commands, though she was 
not able to recognize her family members. Her Mini- 
Mental State Examination (MMSE) score was 9/30. 
Following discharge from hospital after 3 weeks of 
acyclovir treatment, intensive logopedic exercises 
were conducted in outpatient conditions and 
individual teaching programme was applied. On 
follow up, she has improved considerably with no 
behavioural abnormalities and an MMSE score of 
20/30. 


DISCUSSION: 

HSVE can occur at any time during the year 
and affects both sexes, children and adults. 
Pathologically, it is an acute necrotizing encephalitis 
with preferential involvement of fronto-temporal, 
cingulate and insular cortex.’ The onset is usually 
abrupt, with the clinical course rapidly progressing 
over several days. 

The common manifestations include a fairly 
rapid development of fever, focal signs, seizures and 
alteration in mental status. Some patients have a 
slowly progressing prodromal phase at the beginning, 
followed by a rapid decline while others show 
behavioral or psychiatric disorders with amnesia or 
language disturbances. These may seriously affect the 
early diagnosis of herpetic infection, since other 
psychiatric and/or neurological conditions are usually 
considered initially to be the cause. Acute anomia and 
recent memory loss may occur in 20% of cases. "” 
Personality changes may be subtle and easily missed. 
On suspicion of HSVE, antiviral treatment should be 
started before a definitive diagnosis is made.’ 

It is the combination of clinical features and 
laboratory findings that establishes the diagnosis of 
HSVE. CT head may be normal in the first 4-5 days of 
symptom onset. MRI brain remains the most sensitive 
neuroimaging for early diagnosis and for defining the 
distribution of cerebral injury. It typically shows 
changes of focal oedema in the temporal lobes, frontal 
lobes, insular cortex and cingulate gyrus. EEG is 
abnormal in practically all cases. CSF may show a 
normal or raised pressure, lymphocytic pleocytosis 
(10-200 cells/mm3), normal glucose and raised 
protein (0.6 to6 g/l). 

CSF PCR for HSV DNA is 100% specific and 
the sensitivity of this test exceeds 90%."*" False 
negative results may occur when CSF samples are 
obtained too early in the course of encephalitis. Real- 
time PCR is a recent modification of conventional 
PCR for HSV.” 

Treatment for HSVE should be initiated on 
suspicion of the disease itself. The primary areas of 
concern relate to the appropriate dosing and adequate 
duration of therapy. Intravenous acyclovir at a dose of 
10mg/kg every 8 hours is the standard treatment. It is a 
guanosine analogue that first becomes phospohory- 
lated by viral thymidine kinase and then by cellular 
enzymes. The triphosphorylated product is a 
competitive substrate for viral DNA polymerase and 
following incorporation results in termination of viral 
replication. An alternative oral drug which can be used 
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is valacyclovir.” 

Corticosteroid administration in the acute 
stage of HSVE represented one of the significant 
independent predictors of outcome in HSVE. The 
exact effectiveness of such combination therapy in 
HSVE has not yet been established. However, 
corticosteroids have been administered empirically 
with aciclovir treatment in some patients to improve 
brain oedema. There have been recent reports about 
the effects of corticosteroid administration with 
aciclovir treatment in an animal model of HSVE.°"" 
The mechanisms that underlie these clinical benefits 
of steroids differ from that in other diseases and further 
studies will be required to validate these results. 

In the present case, real time PCR for HSV 
DNA came out to be positive three days after the onset 
of CNS symptoms. Acyclovir was continued upto 3 
weeks and patient was rehabilitated with family 
support to gain her near to normal life. 


CONCLUSION: 

The present study supports that a strong 
clinical suspicion is the most important criterion for 
initiation of antiviral treatment. Since the widespread 
availability of HSV DNA PCR, most atypical or 
milder cases are now being identified. It is also 
concluded that presence of behavioural or psychiatric 
disorder with amnesic or language disturbances may 
lead to a delay in the diagnosis of HSVE. 
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ABSTRACT 


Climate change is progressing globally and is likely to affect the human health in various ways. Transmission of 
vector borne diseases like malaria, which is endemic in most parts of India, is likely to be affected by climate variability. 
Temperature affects the developmental period related to different stages of mosquitoes' life cycle like blood feeding rates, 
gonotrophic cycle and longevity. Increase in temperature increases the probability of transmission by reducing the time of 
gonotrophic cycle, increasing the rate of blood meal digestion and greater frequency of feeding the host. Various reports on 
the impact of climate change on malaria in India on climate change and its impact on incidence of malaria, regarding 
impact of climate change on malaria in India with emphasis on selected sites, have shown marked impact and likelihood of 
increased incidence of malaria and development of new endemic regions. Its hence important to develop newer strategies 
and Biotechnology, which can play a vital role in combating malaria by intervening at diagnostic, prophylactic, therapeutic 
and preventive levels by interfering in malarial transmission by vector mosquitoes. Applications to malaria control can be in 
the form of (a) newer drug development, (b) vector incapacitation-transgenic mosquitoes, (c) vaccine development- 
identification and manufacture, (d) differential diagnosis- speciation and drug sensitivity of malaria parasites. 
Biotechnology and improved surveillance of malarial infection is the key in mitigating the effect of climate change on 
incidence of malaria. 


KEY WORDS: biotechnology, climate change, control, malaria, surveillance, transgenic 


INTRODUCTION: ; ; : reported global rise of sea level 1.8 mm per year from 
The changing climate isa globally established 1961 ¢9 2003 and projected the total rise of 3 to 6cm by 
and progressive threat to the planet, its inhabitantsand the year 2100. These climatic changes will cause 
the mankind. During the last 100 yrs, human activities disruption of ecosystem to support human health and 
related to burning of fossil fuel, deforestation and jj velihood causing the impact on health system 
agriculture have led to 35% increase in CO, levels in Jeading to increase in health related risk like Malaria, 
the earth's atmosphere leading to increased trapping of Cholera, strokes etc. 
heat culminating in global warming. This process is in Taking an account of global climate change 
continuance with a projected average global and its impact on health, W.H.O in October, 2007 ”! 
temperature rise of 1.8° to 4.0°C by the year 2100, declared the theme “Protecting health from climate 
depending upon increase in anthropogenic green change” for World Health Day, 2008. One of the 
house gas (GHG) concentration and measures to limit potential health consequences is a change in 
them. As per IPCC fourth assessment report, elevenof distribution patterns of vector-borne diseases like 
the last twelve years (1995 to 2006) rank among the malaria, which is associated with one of four species 
twelve warmest years in the instrumental record of  o¢ parasite and transmitted by a mosquito vector. 
global surface temperature "' (IPCC, 2007).The IPCC Climatic conditions and temperature in particular, 
pe et ee Ge directly influence mosquito development, feeding- 
frequency and longevity of the mosquito, as well as 
the time in which the parasite develops inside the 
mosquito and other environmental factors such as 
vegetation and breeding sites. 
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Malaria- A Global Scenario: 


Malaria is one of the most severe public health 
problems worldwide and according to WHO estimates 
about 300 to 500 million suffer globally from malaria 
and about 2.7 million die because of it and its 
complications. According to the WHOs world health 
report on malaria,201 1°! and the Global action Plan, 
3.3 billion people (half the world's population) live in 
areas at risk of malaria transmission in 106 countries 
and territories. In 2010, malaria caused an estimated 
219 million clinical episodes, and 660,000 deaths. An 
estimated 91% of deaths in 2010 were in the African 
Region, followed by 6% in the South-East Asian 
Region and 3% in the Eastern Mediterranean Region 
(3%). 


Malaria in India: 


Malaria is endemic in almost all part of India 
except elevations above 1800 meters “ and some 
coastal areas. Out of the four species of malarial- 
parasite: Plasmodium, three species are responsible 
for malaria in India .PVivax, Pfalciparum and 
Pmalariae out of which Pvivax is responsible for 
about 50%,Pfalciparum 40 %-50%.and P.malarie in 
small numbers. Six species of Anopheline mosquito, 
the vector, are responsible for malaria transmission in 
India. According to the World Malaria Report’, 22% 
of India's population live in high transmission , 67% 
live in low transmission areas and 11% live in malaria- 
free areas. In 2013, 0.88 million cases have been 
recorded with P. falciparum causing 53% and P. vivax 
causing 47% of the infections and the incidence of 
malaria in India accounted for 58% of cases in the 
South East Asia Region of WHO. According to the 
estimates to assess India's actual malaria death 
burden, the total annual number of cases in India may 
be about 9.7 million, with about 30,014 — 48,660 
deaths .“'"” 


Climate Change: Indian Scenario 

The latest climate change scenarios and 
projections for India, based on Regional Climate 
Modeling (RCM) system, known as PRECIS applied 
for India using IPCC scenarios A2 and B2 shows an 
annual mean surface temperature rise by the end of 
century, ranging from 3 to 5°C under A2 scenario and 
2.5 to 4°C under B2 scenario, with warming more 
pronounced in the northern parts of India “'. A 20% rise 
in all India summer monsoon rainfall and further rise 


in rainfall is projected over all states except Punjab, 
Rajasthan, and Tamil Nadu, which show a slight 
decrease. More extremes in maximum and minimum 
temperatures are also expected and similarly extreme 
precipitation may also result, particularly over the 
west coast of India and west central India "'.The 
disruption in rainfall patterns and temperature can be 
expected to lead to an increased burden of vector- 
borne diseases. However, the capacity to cope with 
potentially increasing levels of these risks and 
diseases is limited, particularly in developing 
countries like India. 


Climate Change and Malaria in Asia and India: 

Spatial and temporal distribution of vector- 
borne diseases like malaria, dengue and chikungunya 
are likely to be affected the most as the mosquitoes 
which transmit the diseases are cold blooded. Their 
life cycle and development of pathogen in their body 
are likely to be affected at varying temperature and 
relative humidity. Studies undertaken in India with A2 
scenario on malaria reveal that the transmission 
window in Punjab, Haryana, Jammu & Kashmir and 
northeastern states are likely to extend temporarily by 
2-3 months and in Orissa, Andhra Pradesh and Tamil 
Nadu there may be reduction in transmission 
windows.0"""" 

The Climate change phenomenon in India 
may lead to increased incidence of malaria in winter 
season. The summer season may also become warmer 
and may show some decrease in the incidence of 
disease, if the duration of temperature above 40 ° C 
increases. However, the rain fall and monsoon season 
may possibly be erratic and the incidence of malaria 
may increase or decrease depending upon the rain fall 
and humidity. Looking at the global scenario, the 
incidence of malaria may increase in colder areas 
where at present it is less prominent due to rise in the 
temperature and the climate being more conducive for 
the malaria parasite and vector. So, newer areas may 
show upsurge of malaria cases and become endemic 
due to global warming while some of the warmer areas 
may show reduced incidence of the disease depending 
upon the rise in temperature and efficacy of mitigation 
strategies of climate change. "” 


Impact of climate change on Vector Borne 
diseases: 

The climate change may have important and 
far reaching effects on infectious diseases especially 
the vector borne diseases which are transmitted by 
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poikilothermic arthropods like mosquitoes.The vector 
borne disease transmission depends greatly on 
survival and reproduction rate of the vector, time of 
year and level of activity especially the biting rate and 
the rate of development and reproduction of parasite in 
the vector. The vectors, pathogens and parasites 
reproduce and survive within certain optimal climatic 
conditions and any change in these conditions can 
modify greatly the properties of disease transmission. 
The most influential climatic factors include 
temperature, precipitation and relative humidity and 
they play important role by acting on vectors as well as 
parasites and pathogens. 


Interplay between climate change, Malaria 
parasite and vector: 

Temperature affects the developmental period 
related to different stages of mosquitoes life cycle like 
blood feeding rates, gonotrophic cycle and longevity. 
Increase in temperature increases the probability of 
transmission by reducing the time of gonotrophic 
cycle and increasing the rate of blood meal digestion 
and greater frequency of feeding the host. The 
development rate of mosquito larvae is temperature 
dependent: below 16°C development of An. gambiae 
mosquitoes stops and below 14°C they die. In cold 
temperatures the larvae develop very slowly and in 
many cases they may be eaten by predators and may 
never live to transmit the disease. Once larvae emerge 
to become adults, the rate at which they feed on man is 
dependent upon the ambient temperature. At 17°C the 
female mosquitoes (An. gambiae) feed on humans 
every 4 days while at 25°C they take blood meals from 
humans every 2 days. Rainfall increases the breeding 
habitats for mosquitoes leading to increased 
population sizes and the rate of malaria transmission. 

The rate of development of the malaria 
parasite in female mosquitoes is very sensitive to 
ambient temperature. The rate of the parasite 
development in the female mosquito has an 
exponential relationship to temperature. This means 
that very small increase in external temperature will 
reduce the time it takes for the parasite to mature 
several fold. At optimum temperature of 28°C an 
Anopheline mosquito egg takes ten days to reach the 
adult age. The duration gets prolonged at lower 
temperature while duration is decreased at increase 
temperature however at more than 40 °C the mortality 
occurs in the mosquitoes. ""'The sporogony of malarial 
parasite is greatly affected by change in climate as the 
mosquitoes are cold blooded arthropods. The best 
condition for development of malarial parasite is 


between 20 to 30 °C and a relative humidity of 
60%.The minimum temperature for the development 
of P.vivax ranges from 14.5 to 16.5 °C, while for 
P.falciparum it ranges from 16.5 to 19 °C. At 20 °C 
P.falciparum takes 22 to 23 days whereas at 25 °C it 
takes only 12 to 14 days to complete the sporogony 
cycle. P.vivax requires 16 to 17 days to complete the 
sporogony at 20 °C, whereas it is reduced to 9 to 10 
days at 25 °C. 


BIOTECHNOLOGY & MALARIA: 

Biotechnology employs powerful but simple 
procedures to identify, isolate, purify and study the 
regulation of genes and their products. ‘! The use of 
monoclonal antibody and genetic engineering 
technologies could provide the essential tools to help 
overcome the difficulties encountered in development 
of vaccines for protozoan and helminth parasites of 
livestock "*!, The difficulties encountered are due to 
the inability to identify antigens which induce 
protective immune responses and in obtaining 
sufficient quantities of vaccine trials. “Application of 
biotechnology to researches in parasitology provides 
promising avenues for significant breakthroughs in 
vaccine production and can play a role in controlling 
malaria in the following ways. 


A. Diagnostic Tools: 

Prompt and accurate diagnosis is critical to 
the effective management of malaria. Malaria 
diagnosis involves identifying malaria parasites or 
antigens/products in patient blood. In the laboratory, 
malaria is diagnosed using different techniques, e.g. 
conventional microscopic diagnosis by staining thin 
and thick peripheral blood smears, other concentration 
techniques, e.g. quantitative buffy coat (QBC) 
method, rapid diagnostic tests. 

1) Rapid diagnostic tests (RDTs):Since the World 
Health Organization (WHO) recognized the urgent 
need for new, simple, quick, accurate, and cost- 
effective diagnostic tests for determining the 
presence of malaria parasites, to overcome the 
deficiencies of light microscopy, numerous new 
malaria-diagnostic techniques have been RDTs are 
all based on the same principle and detect malaria 
antigen in blood flowing along a membrane 
containing specific anti-malaria antibodies; they do 
not require laboratory equipment. Most products 
target a P. falciparum-specific protein, e.g. 
histidine-rich protein II (HRP-II) or lactate 
dehydrogenase (LDH). Some tests detect P 
falciparum specific and pan-specific antigens 
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(aldolase or pan-malaria pLDH), and distinguish 
non-P. falciparum infections from mixed malaria 
infections 
2) LAMP Loop-Mediated Isothermal Amplification 
technique: The LAMP technique is claimed to be a 
simple and inexpensive molecular malaria- 
diagnostic test that detects the conserved 18S 
ribosome RNA gene of P. falciparum P.vivax P. 
ovale and P. malariae . LAMP is more reliable and 
useful for routine screening for malaria parasites in 
regions where malaria is endemic. LAMP appears to 
be easy, sensitive, quick and lower in cost than PCR. 
3) | Microarrays: Microarrays may play an 
important role in the future diagnosis of infectious 
diseases. The principle of the microarrays technique 
parallels traditional Southern hybridization. This 
diagnostic technique, however, is still in the early 
stages of development. 

4) FCM assay: Flow cytometry has reportedly been 
used for malaria diagnosis, the principle of this 
technique is based on detection of hemozoin, which 
is produced when the intra-erythrocytic malaria 
parasites can be detected by depolarization of laser 
light, as cells pass through a flow-cytometer 
channel. This method may provide a sensitivity of 
49-98%, and a specificity of 82-97%, for malarial 
diagnosis and is potentially useful for diagnosing 
clinically unsuspected malaria. 

5) Automated blood cell counters (ACC): An ACC is 
a practical tool for malaria diagnosis, which uses a 
Cell-Dyn® 3500 apparatus to detect malaria 
pigment (haemozoin) in monocytes, and showed a 
sensitivity of 95% and specificity of 88%, compared 
with the gold-standard blood smear. 

6) Mass spectro-photometry: A novel method for in 
vitro detection of malaria parasites, with a 
sensitivity of 10 parasites/ul of blood, has been 
reported recently. It comprises a protocol for 
cleanup of whole blood samples, followed by direct 
ultraviolet laser desorption mass spectrometry 
(LDMS). For malaria diagnosis, the principle of 
LDMS is to identify a specific biomarker in clinical 
samples. In malaria, haeme from haemozoin is the 
parasite-specific biomarker of interest. 

8) Nanotechnology: A pioneering mobile device 
using cutting-edge nanotechnology to rapidly detect 
malaria infection and drug resistance could 
revolutionize how the disease is diagnosed and 
treated. The device -- the size and shape of a mobile 
phone -- will use a range of latest proven 
nanotechnologies to rapidly analyze the parasite 
DNA from a blood sample. It will then provide a 


malaria diagnosis and comprehensive screening for 
drug susceptibility in less than 20 minutes, while the 
patient waits. With immediately available 
information about the species of parasite and its 
potential for drug resistance, a course of treatment 
personally tailored to counter resistance can be 
given. The handheld device will take a finger prick 
of blood, extract the malarial DNA and then detect 
and sequence the specific mutations linked to drug 
resistance, using a nanowire biosensor. The chip 
electrically detects the DNA sequences and converts 
them directly into binary code, the universal 
language of computers. The binary code can then be 
readily analyzed and even shared, via wireless or 
mobile networks, with scientists for real-time 
monitoring of disease patterns. "” 


B. Drugs: 

Artemisinin comes in a few derivatives, including 
the oil soluble artemether, which has been found to 
induce through the release of free radicals that 
serve to damage the malaria organism. The 
malaria parasite accumulates iron by infecting 
iron-rich red blood cell. Excessive iron that is 
spilled onto the surrounding tissues will activate 
the artemisinin and the combined drugs to 
generate a burst of free radicals that attack the iron 
rich cells, killing the parasite in the process. 

In principle, combination drug therapy 
should greatly alleviate this problem. Also, the 
pathway of converting Artemisinic acid, [the 
precursor of artemisinin] to artemisinin is being 
incorporated into microorganisms & microbial 
strains for commercial production of the precursor 
through fermentation. 


C. Control of insect populations: 
Vector control is an important component in the 
prevention and control of VBDs, especially for 
transmission control. The theme for the World 
Health Day, 2014 is Vector-Borne Diseases, so the 
World Health Organization has strategized for the 
sustainable and cost-effective application of 
vector control interventions Reduction of vector 
insect populations will reduce disease 
transmission. This can be accomplished in various 
ways, for instance, with insecticides like 
permethrin ‘", by managing the environment 
(elimination of breeding sites) or by interfering 
with reproduction (sterile-insect releases). Recent 
technological advances suggest an alternative 
approach, namely genetic modification of the 
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competence of the vector arthropod to transmit 
pathogens (vectorial competence). 

1)  Sterile-insect technique (SIT): Insect 
populations can be controlled by the release of 
large numbers of sterile males. Thus, if a 
female mates with a male that has no sperm or 
whose sperm was rendered unviable, this 
female will have fewer or no progeny. When 
many sterile males are released, the local 
population tends to decline or become extinct. 

2) Larvicides: Trypsin-modulating oostatic 
factor (TMOF), a mosquito decapeptide, 
terminates trypsin biosynthesis in the 
mosquito gut. The hormone is secreted from 
the ovary, circulates in the hemolymph, binds 
to a gut receptor and stops trypsin 
biosynthesis by exerting a translational 
control on trypsin mRNA. Because of the 
unique primary amino acid sequence of the 
hormone and its stable three-dimensional 
conformation, TMOF is not degraded by gut 
proteolytic enzymes . Using this unique 
property, hormone fed to different species of 
mosquito larvae stops food digestion and 
causes larval mortality. Cloning and 
expressing the hormone on the coat protein of 
tobacco mosaic virus (TMV) in Chlorella sp. 
and Saccharomyces cerevisiae cells and 
feeding the recombinant cells to mosquito 
larvae caused larval mortality." 


D. Genetically modified mosquitoes: 

1) Genetic manipulation of mosquito vectorial 
competence [Transgenesis]: One option to interfere 
with parasite transmission is to genetically modify the 
mosquito for midgut expression of effector genes, 
whose products inhibit parasite development 
.Successful development of the technology described 
above (transgenesis, promoter characterization and 
effector-gene identification), permitted the creation of 
genetically modified mosquitoes impaired in their 
ability to transmit the malaria parasite tested for the 
first time by genetically engineering Anopheles 
stephensi for midgut expression of the salivary gland 
and midgut peptide 1 (SM1). This peptide binds to a 
putative ookinete receptor on the luminal surface of 
the midgut epithelium and strongly inhibits ookinete 
midgut invasion. The genetically modified (GM) 
mosquitoes are substantially impaired in their ability 
to transmit the parasite. 

The identification of efficient anti- 
Plasmodium effector genes is an essential prerequisite 


for the generation of a refractory mosquito. Mosquito 
transgenesis has the advantage of having no off-target 
effects because transgene expression is restricted to 
the engineered mosquito. The anti-Plasmodium 
effector genes can be engineered to express in specific 
tissues (midgut, fat body, and salivary glands),only in 
females, and in a blood-induced manner. Although it 
has been shown that a mostly refractory mosquito can 
be produced in the laboratory, challenges remain for 
translating these findings to field applications. A 
method to drive effector genes into mosquitoes in the 
field still needs to be devised. The MEDEA and 
homingnuclease (HEG) approaches are among the 
most promising ones. Additional issues that need to be 
considered are the multiplicity of Anopheline vector 
species (each needs to be separately engineered), the 
reproductive barriers within a given species (cryptic 
species), mass production and sex selection of 
transgenic mosquitoes (females cannot be mass- 
released in the field), the large size of the constructs 
expressing multiple effector genes, and the possible 
loss of trans gene expression over time 

2. Paratransgenesis: An alternate approach 
to spread effector genes through mosquito populations 
is to introduce effector genes into bacteria that inhabit 
the mosquito gut, rather than introducing them into the 
mosquitoes themselves. This approach (known as 
paratransgenesis) can be usedfor reducing the 
capacity of mosquitoes to vector malaria parasites. 
When E. coli displaying the inhibitory SM1 peptide "” 
or PLA2 on its surface was fed to An. stephensi 
followed by an infectious blood meal, significantly 
fewer P. berghei parasites developed as compared to 
control mosquitoes fed on wild-type bacteria. 
Paratransgenesis refers to an alternative approach for 
delivery of effector molecules via the genetic 
modification of mosquito symbionts. Advantages of 
paratransgenesis are the simplicity of genetic 
modification of bacteria, the ease of growing the 
genetically modified bacteria in large scale, the fact 
that it bypasses genetic barriers of reproductively 
isolated mosquito populations, and effectiveness does 
not appear to be influenced by mosquito species. 


E. Genetic manipulation of mosquito- 
pathogenic fungi and viruses [Entomopa- 
sthogenic fungi & viruses]: 
Insect fungal pathogens, Metarhizium robertsii 
and Beauveria bassiana are natural killers of 
insects including mosquitoes . Several studies 
have highlighted the promising use of insect 
fungal pathogens for controlling adult malaria 
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mosquitoes and reducing malaria transmission 
rates. Recently, M. robertsii was genetically 
engineered to deliver anti-Plasmodium peptides 
or proteins into the mosquito hemocoel for killing 
sporozoites or preventing sporozoite invasion of 
mosquito salivary glands. 


A, Vaccines: 

High genetic diversity, variability of potential 
target molecules (e.g., Plasmodium var.genes), and 
intracellular sequestration are strategies frequently 
used by pathogens that allow them to elude immune 
attack. According to the WHO, the hope is that an 
effective vaccine will be available within the next 
7-15 years. Types of malaria vaccines-Early malaria 
vaccine development efforts focused on the parasite's 
pre-erythrocytic stage—the period during which the 
organism, in the form of a sporozoite, enters a 
person's blood stream and heads for the liver, where it 
matures and begins a prolific multiplication process. 
Today, vaccine developers are trying to develop three 
types of vaccines: 

L) Pre-erythrocytic vaccine: Pre- 
erythrocytic vaccine candidates aim to protect against 
the early stage of malaria infection—the stage at 
which the parasite enters or matures in an infected 
person's liver cells. These vaccines would elicit an 
immune response that would either prevent infection 
or attack the infected liver cell if infection does occur. 
These candidates include (a) Recombinant or 
genetically engineered proteins or antigens from 
the surface of the parasite or from the infected 
liver cell; (b) DNAvaccines that contain the genetic 
information for producing the vaccine antigen in 
the vaccine recipient; (c) Live, attenuated vaccines 
that consist of a weakened form of the whole 
parasite (the sporozoite) as the vaccine's main 
component. 

2) Blood-stage vaccine candidates: Blood- 
stage vaccine candidates target the malaria parasite at 
its most destructive stage—the rapid replication of the 
organism in human red blood cells. Blood-stage 
vaccines do not aim to block all infection. They are 
expected to decrease the number of parasites in the 
blood, and in so doing, reduce the severity of disease. 
Evidence suggests that people who have survived 
regular exposure to malaria develop natural immunity 
over time. The goal ofa vaccine that contains antigens 
or proteins from the surface of the blood-stage 
parasite (the merozoite) would be to allow the body to 
develop that natural immunity with much less risk of 
getting ill. 


3) Transmission-blocking vaccine 
Transmission-blocking vaccine candidates seek to 
interrupt the life cycle of the parasite by inducing 
antibodies that prevent the parasite from maturing in 
the mosquito after it takes a blood meal from a 
vaccinated person. These vaccines would not prevent 
a person from getting malaria, nor would they lessen 
the symptoms of disease. They would, however, limit 
the spread of infection by preventing mosquitoes that 
fed on an infected person from spreading malaria to 
new hosts. A successful transmission-blocking 
vaccine would be expected to reduce deaths and 
illness related to malaria in at-risk communities. A 
more effective malaria vaccine should generate both 


strong antibody and potent T-cell immune responses” 


IV. BETTER MALARIA SURVEILLANCE: 

Looking at impact of climatic variability on 
the disease, better malarial surveillance is required in 
future, for which WHO has promoted Malaria Early 
Warning Systems (MEWS)"” as a way of improving 
how decision-makers manage epidemics, by giving 
them more time to plan and respond. Therefore it is the 
right time to redress the balance and position MEWS 
as a standard approach for national surveillance in 
order to predict epidemics of Malaria in different 
regions in future. 

The latest contributions of biotechnology in 
the diagnostic tests are the Rapid Diagnostic 
Tests[ RDTs |which detect malaria antigen in the blood 
containing specific anti-malaria antibodies and target 
a Plasmodium-specific protein like histidine-rich 
protein II(HRP-II), LAMP technique, Flow cytometry 
and Nanotechnological biosensors. 

Role of biotechnology in the treatment of 
malaria is through the drug, Artemisinin Combined 
therapy,in which 2 or 3 antimalarial drugs are 
administered, each with a distinct mechanism of 
action against the parasite. Interfering with 
reproduction (sterile-insect releases) or introducing 
algae with genes incorporated to produce trypsin- 
modulating-oostatic-factor which inhibit the trypsin 
formation in the gut of the larvae in the breeding 
places of the larvae which act as larvicides. A novel 
method discovered is to make the vector incompetent 
to host the parasite. The SM1 peptide strongly 
inhibited parasite development and transmission 
when administered to mosquitoes. Entomopathogenic 
fungi attacks both the vector and the parasite, and 
reduces the transmission of the disease. For the 
prevention of this disease, there are 3 main types of 
vaccines being developed also. 


People’s Journal of Scientific Research 


January 2016; Volume 9, Issue 1 73 


Nigam T: Mitigating Climate Change on Malaria by Biotechnological Applications 


Biotechnology has brought about a faster means of 
discovering new facts in the scientific world and has 
its role in all the various aspects of science. It is 
“Biotechnology”,the manipulation of living 
organisms and their bio-chemical structures ,which is 
helping in the diagnostic techniques ,treatment and 
prevention of malaria which plays a key role in 
combating the effects of climate change on it. So 
Biotechnology is indeed our last and best line of 
defence against the changed pattern of diseases 
emerging due to global warming . 
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